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UBER OSTEOMYELOSKLEROSE'! 


von 


G. A. Landoff 


Abgesehen von ALBERS ScHONBERGs Erkrankung ist die Krank- 
heitsgruppe, die die s. g. osteosklerotischen Anaemien, osteosklerotischen 
Leukaemien und Aleukaemien umfasst, recht wenig bekannt. Ihre Na- 
tur ist auch heute noch in vielen wichtigen Punkten ungeklart. Uber- 
haupt bekannt sind nur relativ wenige Fille und ausser dem von OvER- 
GAARD beschriebenem atypischen Fall mit osteosklerotischer Anaemie 
und einem kurzen Referat von B. HANson iiber eine osteosklerotische 
Anaemie (Nordisk medicin 1939, Bd. 3), konnte ich in der Literatur 
keinen Fall finden, bei dem die Diagnose intra vitam gestellt wurde. 
Im iibrigen sind alle Fille erst bei der Sektion geklart worden. Der Grund 
hierfiir liegt in dem Fehlen eines klinisch charakteristischen Krankheits- 
bildes, das sehr verschiedenartig sein kann. Bisher haben wir deshalb 
auch noch keine Anhaltspunkte fiir eine sichere klinische Diagnose. Die 
Krankheitserschemungen weichen nicht von denen bei den aplastischen 
Anaemien und den myeloischen Leukaemien und Aleukaemien ab. Nur 
das Vorhandensein einer miissigen oder geringen Vermehrung (10,000— 
20,000) der weissen Blutkérperchen zusammen mit einem leukaémischen 
Blutbild kénnte vielleicht einen Hinweis geben. Ebenso auch eine Ver- 
mehrung der Megakaryocyten des Sternalpunktates, das zu einer rént- 
genologischen Untersuchung des Skelettes mahnen sollte. Die Diagnose 
ist dann eine klinisch-réntgenologische, oder nur réntgenologische. Das 
%6ntgenbild kann, wie im Folgenden genauer gezeigt werden soll, den 
spezifischen pathologisch-anatomischen Veriainderungen vollig entsprech- 
ende Verhiltnisse zeigen. Zuniichst will ich aber in der untenstehenden 
Tabelle, die die in der Literatur vorhandenen sicheren Fille enthalt, 
ein Bild der Erkrankung geben. 


1 Bei der Red. am 2. XII. 1943 eingegangen. 


Aus der Rintgerologischen Klinik der Un‘versitait Lund (Chef: Dozent H. HELLMER) 
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Tabelle 


Friither beschriebenen 


| 


Biwutbefean @ 
S| = Blutbild 
ScHWARZ 47 2° | Bauchschm. 1 | 4.1 40000 71 4 -—-|18 — 7 
23 000 
ASSMANN 68 $ | blass und M/s | 2.8) 55] u. B. u. B. 
schwach. 
Askanazy & | 53 | Kachexie | 29 45 | 14700 | 27 | 13 6 1|— 8 
ASSMANN 
NAUWERK & 37. Bauchschm. 2 | 3.7 60 7000 | 66 7 6 
Moritz 14000 82 
WEBB 64 | | Bauchschm. | 12 4.0 55 16000 44 3 6/10) 23); — 7 
9 000 
80000 55 
Dirt & Levy| 63 2 | Milzschwellg.| 20 | 4.7' 75 | 5200/58, 5/12! 2| —/|—, 98 
13 18 1300 | 25 l 5 2; 4 2 60 
HAGEDORN 60 ¢ | Milzschwellg. 7 | 1.7 37 6900 | 49 15—20 % 22 10 
Schwiache 0.68 11 4000 55 Jugendformen 
Scumipt 55 | Schwiiche 2—3, 2.9 40 8000 | 35 — 60 
1.5 30 
JORES 34 2 | Bauchschm. | 10 | 46 83 | 12600 zuerst o. B., dann Myeloc. 
1.4 25 | 20000 
ZADEK 58 | ¢ | Bauchschm. ? | 3.9 5O 3500 | 64 1 4° — 9 5 | 17 
2.2 39 2900 | 62 
Mavros ! 38 | Bauchschm. 4.5) 6100 | 50 1 1 — 1 | 12 
Ikterus 60 6 — 6 10 28 
Wotrr 54. , Knochen- 3/4 | 4.5) 73 2 100 9 — 10 2 6/19 45 
schm. 3900 2 
OVERGAARD 41  Schwiiche 3 26 2800 | 69 1 2 
2.4 | 47 2200 | 75 
GRIESHAMMER 49 @Q  Bauchschm.§ '/2 | 3.8 63 | 28000 | 25 4 1 5 | 13 5 | 32 
0.7 | 16 198000 | 52 2 38 % unreife 
APITz 70 Schwiche | 2.0) 28 | 6400 | 2 9/10) 81 
8 % Jugendformen 
Hanson 46 Miidigkeit | 1.5 30! 8000 | 25% unreife Myelo- u. Lymphoz, 


' Unsicher, ob der Fall von Mavros zu dieser Gruppe zu rechnen ist. Er ist in vieler Hin- 
den oben beschriebenen gerechnet werden kiénnen, sind von Assmann, Hevuck, HirscHre.p 
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Falle der Osteomyelosklerose 


Rintgenbefand Skelett Leber Milz |  Anmerkungen 
Sklerose der Wirbel, gross gross Im Blut Mega- 
Sternum u. Femur.  zahlr. eosinoph. u. Riesenz. caryoz. 
Mark fibrés. 
Sklerose der Rippen. gross Interm. Ficber. 
myeloisch + Hamosiderose. 
diffuse Sklerose auch gross | gross Megalobl. 
des Cortex. myeloisch 
— Spongiosa sklerotisch gross | gross Cortex der Réhren- 
Mark myeloisch. myeloisch kn. dick. 
~- platte Knochen skle- gross | gross | 
rotisch. myeloisch mit Eos. u. Megacar. 
Osteosklerose, Mark gross gross Megalobl. Haut- 
myeloisch. myeloisch blutgn 
Osteosklerose, Mark gross gross Megalobl. Pig- 
myeloisch. myeloisch mentierg. 
verdichte Spongiosa | feinporése Sklerose rross gross Megalobl. Throm- 
der Rippen u. des der meisten Knochen. .dmosiderose aber keine bopenie. 
Femur. Myelose. 
fast homogene Skle-  feinporése Sklerose gross gross 
rose der Wirbelsiule. der meisten Knochen. | myeloisch 
-_ verdickter Cortex der gross gross Im Knochenmark 
Arm — und Beinkn. keine Myelose Megacar. u. Eos. 
herdférmige Sklerose | Knochenmarkpunkt.: Milzpkt: Sella abnorm. 
der Lumbalwirbel. keine Myelose, zell- Myelose 
arm. 
Sklerose der Wirbel- Sklerose Fibrose. gross gross Megacar. im Kn. 
siule u. des Sternum. Myelose + Megacar. Mark. 
grobmaschige Skl. der - — Periostauflagergn. 
meisten Knochen. 
-- Sklerose des Femur gross | gross Megacar. im Kn. 
und Sternum. myeloisch Mark. 
diffuse Sklerose der typische Spongiosa- gross gross Megalobl. 
Wirbel u. des Ster- veraindergn. myeloisch 
num. 
diffuse Klerose, im  Sternalpkt: Zellarm. ? wahrsch. Lymphdr. nichts 
Sternum grob- vergroéssert. Spez. 
maschig. 


sicht den iibrigen ahnlich, und wurde deshalb mitgenommen. Andere Fille, die nicht sicher zu 
Hisscumann, Lennporrr, STeNstROM und OrsTERLIN mitgeteilt worden. 
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Aus der Tabelle geht hervor, dass in der Regel altere Personen, iiber 50 Jahre, (der 
jiingste Fall ist 34 Jahre, der alteste 70), ungefihr gleichviel Manner wie Frauen, betrof- 
fen werden. Typische subjektive Beschwerden sind nicht vorhanden. 3 Fille hatten 
(Scowarz, ZADEK und WoLFF) unbestimmte Knochenschmerzen, 5 klagten iiber Bauch- 
schmerzen, die durch Leber- oder Milzvergrésserungen bedingt waren, und im iibrigen 
leiden diese Patienten meist an allgemeiner, zunehmender Schwache, Anaemie und manch- 
mal (AssMANN I z. B.) Fieber. Alle Fille, ausser denen von OveRGAARD und Hanson, 
kamen nach sehr verschieden langer Dauer zum Exitus (ASKANAzY 3 Monate, Dre. 
und Levy 20 Jahre). 

Das Blutbild ist nicht charakteristisch. Es wurde u. a. von Wo rr als Basis fiir eine 
Kinteilung in 4 Gruppen benutzt: Osteosklerose + Myeloische Leukaemie, Osteosklerose 

+ Pseudoleukaemie, Osteosklerose + Anaemie und Marklipomatose + Panmyelophthise. 
Derartige Einteilungen wurden jedoch mehrfach kritisiert. GrresHAMMER hebt z. B. 
hervor, dass die verschiedenen festgestellten Blutbilder nur die einzelnen Stadien der 
Krankheit anzeigen, da ausser einem graduellen Unterschied eine starke Ubereinstim- 
mung der Knochenverinderungen vorhanden ist. Ich hielt es deshalb fiir berechtigt, 
alle Falle in meiner Tabelle zusammenzustellen. Bei einer Durchsicht der Fille findet 
man, dass in der Regel eine miissige Anaemie vorhanden war, deren Index geringer als 
| ist, und hiaufig daneben eine Aniso- und Poikilocytose. Bei einigen wurden auch Nor- 
mo- und Megaloblasten und Megalocyten gefunden (Die, & Levy, HaGeporn, 
GiRIESHAMMER, Apitz, SCHWARZ, WEBB). Die Anaemie scheint im allgemeinen progre- 
dient gewesen zu sein, und die Zahl der roten Blutkérperchen sank bei einigen bis unter 
eine Million. 

War die Beeinflussung des erythropoetischen Apparates mit seiner uniformen Reak- 
tion offenkundig, so scheint auch die Reaktion des myeloischen Gewebes mit allen ihren 
wechselnden Bildern deutlich gewesen zu sein. Obwohl zwar Fille mit normalen Ver- 
hiltnissen vorgekommen sind, z. B. Assmann I, finden sich alle Ubergiinge vom aleu- 
kimischen Blutbild (z. B. Scamipr und Wo trr) bis zu den myeloischen Leukimieen 
(z. B. GRrESHAMMER). Wie u. a. von ASKANAZY und Scuwarz hervorgehoben wird, ist 
die Vermehrung der Leukozyten gewohnlich gering und selten mehr als 30,000. Fast bei 
allen wurden wenige bis missig viele »unreife» und Ubergangsformen des myeloischen 
Systems festgestellt. Bei GRIESHAMMER betrug ihre Anzahl 38 %, aber im iibrigen iiber- 
stieg ihre Gesamtzahl meist nicht 10 %. Von Interesse ist der von ScHwarz beschrie- 
bene Fall mit Megakaryozytenkernen im Blut, und es soll erwihnt werden, dass bei 
vielen im Knochenmark ebenso wie in der Leber und Milz zahlreiche Megakaryozyten 
gefunden wurden. Wotrr sieht hierin eine Erklirung fiir die im allgemeinen normalen 
Thrombozytenwerte. Scumipt teilt jedoch eine Ausnahme davon mit, und ZapeK und 
ASSMANN beschreiben ebenfalls Fille mit himorrhagischer Diathese. 

Senkungsreaktion: WoLrr 61 mm/Stde, OverRGAARD 35—60 mm/Stde, Hanson 
50 mm/Stde. Milzschwellung: haufig stark, beinahe regelmissig, wihrend eine Leber- 
vergrésserung zwar oft vorkommt, aber wenig konstant ist. Pathologisch-anatomisch 
liegt diesen Phiinomenen eine myeloische Metaplasie der Milzpulpa bzw. eine perivasku- 
lire in der Leber zugrunde. Das myeloische Gewebe weist hierbei hiufig eine Eosino- 
philie auf. Bei mehreren Fallen hat man ausserdem ziemlich viele Megakaryozyten ge- 
funden (ASKANAZY, WEBB, ZADEK, WoLrr, ScHwArz). Nicht selten sieht man auch 
eine leichte Hamosiderose. 


Besonderes Interesse gebiihrt jedoch dem Skelett, dem Ort des pa- 
thologischen Prozesses. WOLFF nimmt eine essentielle Markatrophie mit 
kompensatorischer extraossaler Blutbildung an. Im Gegensatz hierzu be- 


ont ob 
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trachtet BAUMGARTEN die Knochenverainderungen als eine Art Narben- 
bildung des leukiimischen Knochenmarks. Die Knochenverinderungen 
betreffen so gut wie ausschliesslich die Spongiosa, und sie werden von 
Wo FF als endostale Hyperostose mit Zeichen metaplastische Knochen- 
bildung aus fibrésem Mark bezeichnet. HAGEDORN und AssMANN halten 
die Sklerose fiir sekundiir nach der Leukiimie. Das histologische Bild 
der Sklerosen ist sehr einheitlich und mehrfach beschrieben. Die betrof- 
fenen Skelettpartien weisen eine fast normale Verteilung der Spongiosa- 
balken auf. Diese sind aber spirlicher und auf den alten, lamellar ange- 
ordneten Balken ist eine frischere Knochenauflagerung zu beobachten, 
deren Form einen Ubergang zwischen plexiformen und lamellirem Kno- 
chen darstellt. Bei einigen Fallen wurde auch etwas osteoides Gewebe 
gefunden. Apitz fand eine Umwandlung kollagener Fasern in neuen 
Knochen, also eine wirkliche Metaplasie. Der Knochen ist iiberall mit 
Endost bekleidet, das nur aus langen Spindelzellen besteht. Dabei fallt 
ein fast voélliges Fehlen typischer Osteoblasten und Osteoklasten auf. 
Die Aktivitait des Knochengewebes scheint also reduziert zu sein, und 
bei mehreren Fallen findet man nicht einmal Spuren eines physiologisch- 
en Umbaus. Das Mark der Umgebung ist im allgemeinen fibrés. Jedoch 
zeigt es nicht immer dieses Aussehen und neben den fibrésen Gebieten 
sind andere vorhanden, in denen myeloisches und erythropoetisches Ge- 
webe vorherrscht. In diesem Zellenmark sind alle die fiir das Knochen- 
mark charakteristischen Zellformen gefunden worden. Eine gewisse Ver- 
mehrung der unreifen Zellformen ist nicht ungewohnlich, und eine stiir- 
kere Anhiufung eosinophiler Zellen und Megakaryozyten hat bei meh- 
reren Fallen dem Mark einen besonderen Prigel verliehen. (z. B. WoLrr, 
GFRIESHAMMER, WEBB, ASKANAZY, ZADEK, SCHWARZ, NAUWERCK und 
Moritz). Ein anderes eigentiimliches Vorkomnis bei diesem Mark zeigt 
sich in einer Durchblutung und Hamosiderose mit einem Odem und 
einer massiven Fibrinausscheidung, so dass die Medulla makroskopisch 
wie »Himbeergelémark» aussieht (z. B. HirscHreLp, HAGEDORN, Ass- 
MANN, Scumipt, Apitz). Scumipt und Apitz nehmen deshalb eine loka- 
lisierte himorrhagische Diathese an auf Grund eines Endothelschadens 
eventuell durch unspezifische Kapillargifte. 

Wie schon gesagt, ist der Prozess fast ausschliesslich auf die Spon- 
giosa begrenzt. Die Kortikalis ist im allgemeinen unbeeinflusst, zeigt 
aber manchmal eine geringe Verdickung (NAUWERK und Moritz, Za- 
DEK). In einigen atypischen Fallen wird auch eine periostale Reaktion 
erwahnt (OVERGAARD z. B.). Infolge der Beschrankung des Prozesses 
auf die Spongiosa und infolge des Fehlens destruktiver Verainderungen 
bleibt die Form des Knochens erhalten. 

Ebenso charakteristisch wie die histologischen Verinderrungen ist 
auch die Ausbreitung der Erkrankung. In der Regel ist das Skelett voéllig 
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von dem Prozess durchsetzt, der in typischer Weise auf den Truncus 
und die proximalen Teile der Extremitiiten und manchmal auch auf den 
Schidel lokalisiert ist, waihrend bei fast allen den beschriebenen Fallen 
die distalen Skelettabschnitte intakt waren. So werden in der Haupt- 
sache nur die Skeletteile betroffen, die beim Ervachsenen Blutbildungs- 
statten darstellen. 

Kine derart typische Skeletterkrankung miisste auch ein charak- 
teristisches Réntgenbild ergeben, und dass dieses der Fall ist, soll im 
Folgenden im Anschluss an einen Fall gezeigt werden. Réntgenologisch 
ist diese Krankheit sehr wenig erforscht. Es sind jedoch mehrere Fille 
rontgenologisch untersucht worden, die meisten am Sektionspriparat 
(AssMANN, JorEs, ScumiptT und Wotrr, Apitz). Bei allen wird angege- 
ben, dass die Spongiosa diffus mehr oder weniger sklerosiert ist, auf 
rontgenologische Strukturinderungen geht man im iibrigen jedoch nicht 
naher ein. Einige beschreiben ausserdem eine verdickte Kompakta (z. B. 
Wotrr, Nauwerk, Moritz, Schwarz). Der Fall von Mavros wies in 
der Lumbalwirbelsiule und im linken Caput femoris eine herdférmige 
Sklerose und »wabige Aufhellungen» auf, und die Sella turzika zeigte 
eine Erweiterung. OVERGAARD und StTenstrOM haben je einen, etwas 
atypisch wirkenden Fall veréffentlicht, die neben dem von Hanson die 
einzigen intra vitam gefundenen darstellen. Die Diagnose dieser drei 
Falle wurde durch eine sorgfiltige klinische und réntgenologische Un- 
tersuchung gestellt. Sie sind aber, abgesehen von einer Sternalpunktion 
des letzten Falles, pathologisch-anatomisch leider nicht gesichert. OVER- 
GAARD gibt nach eingehender réntgenologischer Untersuchung seines Pa- 
tienten u. a. an, dass die normal konfigurierten Wirbel, ausser einer 
leichten Spondylosis deformans, sowohl im Korpus wie Arcus eine sehr 
grobmaschige Struktur mit ziemlich dicken, etwas unscharfen, stark 
sklerotischen Spongiosabalken aufwiesen. Ahnliche Verinderungen wur- 
den auch an den Costae, dem Becken, dem proximalen und distalen 
Femur-, Tibia- und Fibulapartien, wie auch an der Clavikel, der Skapula, 
dem Humerus, dem Radius und der Ulna festgestellt. Wihrend die 
Hande normal waren, zeigte das Fusskelett ebenfalls eine grobmaschige 
Sklerose. Auch die Theca cranii bot ein sklerotisches Bild dar. Die Kor- 
tikalis erschien iiberall normal, die Tibiae und Fibulae hatten aber pe- 
riostale Auflagerungen. Nirgends Zeichen einer Destruktion. STEN- 
strOM beobachtete allerdings eine starke, iiberall diffus vorhandene, 
meist homogene, marmorihnliche Osteosklerose, die nur stellenweise, z. 
B. am linken Trochanter, an der Hand und am Fuss eine Spongiosa- 
zeichnung erkennen liess. Das ganze Skelett, ausser einigen der kleinen 
Hand- und Fussknochen, war Sitz dieser massiven Sklerose, die stark 
an die Osteosklerose von Albers Schénberg erinnerte. Hansons Fall 
wies eine diffuse sklerotische Knochenzeichnung an den typischen Stel- 
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len auf und daneben eine sklerosierte grobbalkige Knochenstruktur des 
Ste rnums. 

Ausser den réntgenologisch untersuchten Fallen von OVERGAARD und 
Hanson findet sich in der Literatur bisher kein Fall, bei dem man die 
pathologisch-anatomischen Grundlage der Krankheit ein entsprechendes, 
charakteristisches Réntgenbild gezeigt hat. Beiden Fallen fehlt jedoch 
die pathologisch-anatomische Bestatigung. — Im Folgenden soll deshalb 
ein klinisch-réntgenologisch und pathologisch-anatomisch untersuchter 
Fall mitgeteilt werden, der besonders réntgenologisch ein fusserst in- 
teressantes Bild darbietet. 


(Kir. 3581/39) Es handelt sich um eine 57-jaéhrige Frau. In der Familie Geistes- 
krankheiten. Menopause mit 46 Jahren. Immer gesund friiher. Wahrend der letzten 
2 Jahre Schwindelanfalie und Absence. Ausser dem Schmerzen in den Beinen, Hiiften 
und im Riicken nach Anstrengung, manchmal auch nachts. Keine Fieberperioden. In 
den letzten 2 Monaten Cystitisbeschwerden. Zunehmende Miidigkeit und Schwiiche. 
Am 3. 5. 1939 Aufnahme in die Chirurgische Klinik in Lund wegen eines Kopftraumes 
am 24. 4. 1939. Verlegung auf die Psychiatrische Abteilung. Dort Behandlung vom 
8. 5.—20. 6. unter der Diagnose Epilepsie. Am 5. 9. Wiederaufnahme zur Feststellung 
einer Pensionsberechtigung. Man fand eine Cystitis und eine Vermehrung der weissen 
Blutkérperchen auf 23,000. Am 8. 9. rechtsseitige Pyelitis mit Temperatur von 40°. 
Behandlung mit Urotropin und insgesamt 5 g Septipulmon. Reagierte mit einer Hima- 
turie und wurde am 12. 9. auf die Interne Abteilung verlegt. Dort stellte man dichte 
Petechien am Rumpf und dem ober Schenkeln und eine Lebervergrésserung fest. Keine 
Milzvergrésserung und keine vergrésserten Lymphdriisen. Pathologisches Blutbild: Ver- 
mehrung der weissen Blutkérperchen bis auf 14,100, pathologische Formen 12 %. Im 
iibrigen siehe Tabelle 2. 

Wegen der Lebervergrésserung und des Blutbildes wird eine Réntgeniibersicht des 
Bauches zur Untersuchung der Leber und Milz gemacht. Dabei entdeckt man Struktur- 
verinderungen der Wirbel, die zu folgender vollstandiger Skelettuntersuchung veran- 
lassten. 


Réntgenbefund: 


Wirbelstéule: In der ganzen Wirbelsiule sind iiberall Strukturveran- 
derungen der Spongiosa, des Wirbelkérpers wie des Bogens und Fort- 
satzes zu sehen. Die normale Spongiosastruktur ist zu scharf und plump, 
die Balken erscheinen zu grob und die Markriume zu klein. Nirgends 
Zeichen fiir eine Destruktion. Erhaltung der normalen Knochenform. 
Keine Zeichen fiir eine periostale Reaktion. Der Riicken zeigt im tibri- 
gen eine langgestreckte Kyphose und eine miissige Spondylosis defor- 
mans. 8S. Abb. 1. 

Becken: Dieselben Strukturverinderungen wie an der Wirbelsiule, 
wenn auch stiirker ausgesprochen. 8. Abb. 2. 

Rippen, Sternum, Skapula: Gleiches Bild, aber weniger ausgespro- 
chen. 
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Extremitdten: Beide Oberarme und die proximalen Teile der Schen- 
kelbeine zeigen dieselben Veriinderungen, die jedoch peripher abzuneh- 
men scheinen. Extremitiiten sonst ohne Befund. 

Schddel: Die Gesichtsknochen und die Basis cranii weisen geringe 
Veriinderungen derselben Art auf. Sella normal. 

Thorax: o. B. Keine Verstirkung des Mediastinalschattens. 

Bauchiibersicht: Massige Vergrésserung der Leber. Milzschatten ohne 
sicheren Befund. Nierenschatten normal. 

Ventrikel und Duodenum: o. B. Kein Neoplasma. 

Réntgenologisch wurden ausgedehnte Skelettverinderungen gefun- 
den, die anscheinend zu einer réntgenologisch noch nicht beschriebenen 
Erkrankung gehéren, aber gut mit den pathologisch-anatomischen Ver- 
iinderungen iibereinzustimmen scheinen, die man bei einigen Fallen mit 
osteosklerotischen Anaemien und Leukaemien gefunden hat.» (Verfas- 
ser). 

4s wird eine Probeexcision vorgeschlagen. 

Ein Stiick des Os ileum wird herausgemeisselt. Dieses zeigte makro- 
skopisch eine einheitliche, grobmaschige Struktur mit etwas sklerosier- 
ten Balken. 

Mikroskopisch: »Das exzidierte Stiick des Os ileum besteht aus spon- 
gidsem Knochen mit ziemlich weiten Markriumen. In dem Mark sind 
markante Verinderungen festzustellen: in Form herdférmiger fibréser 
Umwandlungen, bei denen das blutbildende Parenchym durch ein locke- 
res oder dichteres Bindegewebe ersetzt ist. Diese Gebiete haben zentral 
einen zellarmen, rein fibrésen Charakter, in der Peripherie aber ist das 
Bindegewebe aufgesplittert, und zwischen den spirlichen Bindegewebs- 
fasern finden sich zahlreiche eosinophile Zellen (Leukozyten und Myelo- 
zyten) eingelagert. An einzelnen Stellen sind die ganzen Markraume fibrés 
umgewandelt, sonst scheinen sie aber in der Regel nur partiell ausgefiillt 
zu sein, und die Herde sind hier meist an den Spongiosabalken lokali- 
siert. In dem Gebiet der fibrésen Herde findet eine Knochenneubildung 
statt: die neue Knochensubstanz lagert sich an den Spongiosabalken an 
und verdickt sie dadurch. Die Osteosklerose ist auf die fibrésen Herde 
begrenzt; an vielen Stellen kann man deutlich beobachten, wie die Bin- 
degewebsfasern kontinuierlich in die Knochensubstanz iibergehen. Die 
Knochenneubildung tritt noch relativ wenig hervor. Keine Zeichen fiir 
eine periostale Knochenneubildung. Das erhaltene Mark zeigt einen 
ziemlich reichlichen Einschlag von eosinophilen Zellen, am zahlreichsten 
jedoch in der Peripherie der fibrésen Herde. 

Die fibrése Umwandlung des Knochenmarks, die Knochenneubildung 
und ihr Typ mit Auflagerungen metaplastisch gebildeter Knochensub- 
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Abb. 1. Abb. 2. 


Jemerke die breiten, plumpen Spongiosabalken der Wirbelkérper, des Beckens und 
des oberen Teiles des Oberschenkels. Vgl. die Bilder mit den histologischen Abbildungen 
3—5. 


stanz auf den alten Knochen stimmt mit den Knochenverinderungen bei 
den osteosklerotischen Anaemien (Osteomyelosklerose) iiberein»» (C. G. 
AHLSTROM). 

Es handelt sich hier also um einen Fall, dessen klinisches Bild mit 
dem einer leichten chronischen, myeloischen Leukaemie iibereinstimmt. 
Die eigentliche Natur der Erkrankung wurde erst bei der Réntgenunter- 
suchung entdeckt. Subjektive Symptome einer Skelettaffektion fehlten, 
wenn man nicht die Riickenschmerzen der Patientin und ihre »Ischias» 
als osteokopisch erklairen will. Das Krankheitsbild der Patientin wurde 
zu Beginn durch eine Pyelitis getriibt, die u. a. eine Beschleunigung der 
Senkungsreaktion verursachte. Diese ging jedoch zuriick und zeigte bei 
der Entlassung normale Werte. 
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Abb. 3. 


Abb. 4. 


b 


Abb. 5. 


Entsprechend des charakteristischen Réntgenbildes sieht man hier die plumpen Spon- 
giosabalken und die verhiltnismissig engen Markraume. 

a) Fibrése Umvandlung, b) Eosinophile Zellanhiufung. c) Alte Spongiosabalken. 

d) Knochenneubildung. e) Ubergang der Bindegewebsfasern in die Knochensubstanz. 
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Das Blutbild erwies sich wihrend der ca. 2 Monate, in denen es kon- 
trolliert wurde, im grossen Ganzen ziemlich konstant. Die Zahl der weis- 
sen Blutkérperchen wechselte zwischen 28,100 und 11,700. Die Ver- 
mehrung ist in der Hauptsache durch Zellen aus der myeloischen Reihe 
bedingt. Die pathologischen Zellformen sind nur myeloischen Ursprung- 
es, und ihre totale Menge variierte zwischen 12.5—2.5 %. Dass diese 
Beeinflussung des Blutbildes durch eine Knochenmarksreizung durch 
das zwei Tage lang eingenommene Septipulmon (5 g) zustande gekom- 
men sein soll, erscheint unwahrscheinlich, besonders da der Zustand 
bestehen blieb. 


Tabelle 2. 


Leukozyten 

= 

= 
N 
£94110 0114100 57 65 O75 3 85 1 — 165, — 
0 495 3 0 1215 0 O 20.5 24/53 294100 
52, 838 — 2 ) 69 216 - -- 
9 4.52 ) 12600 6 4 ( 16 14 | 335 000 

7 410 79 2% + 19600 67 4 0 6— - — — 23 34/61 
4.9 | 9 + 18800 56 3' — - 24) 3/9 


‘io Arneths Blutbild: Stabkernige 2 %, 2-segm. 11 ¥, 3-segm. 40 %, 4-segm. 40 %, 5-segm. 7 %. 


Sig Sediment: 10—12 weisse, 4—6 rote. Wa.R. neg. Kahn neg. 

4/9 Rest N: 36 Bilirubin 0.25/200000, Keine Direktreaktion 

™/o Indikan und Xanthoproteinreaktion neg. Pirquet positiv 

“Ay Ca im Serum 9.6 Bence Jones Eiweiss negativ 

9 Serumciweiss 7.24 % Kolloidosmotischer Druck 310 mm H,O 


Sternalpunktion: 


Myelobl.. . . . 0.8 Metamyeloz.. .32 % Normobl. . .. 84% Lymphozyten . 2 % 
Promyeloz. .. 1.2 neutr. St. . 17 Basoph. mittel- Plasmazellen. . 0.4> 

neutr. . . .18.2> Segm. . . . 16.6> gr. vergr.. . 1.2> Retikulumzellen 0 » 
Myeloz. eos... Leukoz. eos.. . 0.6» Erythrobl.. . . U2» 


basoph.. . . UO » basoph. . . O 
Metamycloz. 60.2 Megakaryozyten pro cem Ausstrich. Zellreiches Punktat. 
/io Frakt. Eiweiss im Serum 7.39 %, Albumin im Serum 4.59 %, Globulin 2.80 9 
3/10 Blutungszeit Min. Koagulationszcit 2 Min. Kontrolle Min. Blutdrack 100/65. 
Temp: o. B. Keine sichere Fiebertendenz vom Typus Pel-Ebstein. 
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Kine direkte Beeinflussung des lymphatischen und erythropoetischen 
Systemes ist kaum zu entdecken. 

Die Sternalpunktion zeigte ein haufiges Charakteristikum der osteo- 
sklerotischen Leukimien, nimlich eine Vermehrung der Megakariocyten. 
Alle iibrigen klinischen Untersuchungen ergaben Befunde, die nicht vom 
Normalen abwichen. 

Wahrend also der klinische Befund so gering war, liess die Réntgen- 
untersuchung eine ausgedehnte, eigenartige Skelettverinderung entdec- 
ken, die in einer verstirkten, wenn auch etwas diffusen Spongiosazeich- 
nung mit geringer Sklerosierung bestand. Die Ausbreitung der Verinder- 
ungen entsprach voéllig derjenigen, die typisch fiir die osteosklerotischen 
Myelosen und Anaemien zu sein scheint. Das Réntgenbild entspricht 
nicht ganz den wenigen bei dieser Krankheit vorher beschriebenen, ab- 
gesehen vielleicht von dem von OvERGAARD angegebenen. Dieses eigen- 
artige Roéntgenbild, das den histopathologischen Verinderungen, die 
mehrfach beschrieben wurden, und auch hier vorhanden sind, gut ent- 
spricht, diirfte wohl dadurch zu erkliren sein, dass der Prozess in diesem 
Fall weniger fortgeschritten ist. Auch das Fehlen einer ausgesproche- 
neren Milz- und Leberschwellung spricht. hierfiir. 

Die von anderen beschriebenen diffusen, homogenen Sklerosen mit 
»Marmorknochen)-iihnlichen Bildern sind dagegen als Ausdruck eines 
fortgeschritteneren Prozesses der Endstadien der Krankheit aufzufassen. 
Alle diese Fille sind ja auch auf dem Obduktionstisch diagnostiziert 
worden oder wie STeENsSTROMs kurz vor dem Exitus. Die einzigen, die 
wihrend des Lebens erkannt wurden und keinen unmittelbaren letalen 
Ausgang hatten, sind die von OvERGAARD und Hanson, und das Bild 
des ersteren dieser beiden glich dem des hier mitgeteilten Falles. 

Differentialdiagnostisch kommen wegen des eigenartigen Réntgenbil- 
des nur wenige Méglichkeiten in Betracht. Die eine, osteoplastische 
Kanzermetastasen kann schon wegen der charakteristischen Ausbreitung 
des Prozesses im Skelett und der vdllig gleichartigen Verteilung der 
Sklerosen auf die verschiedenen Skeletteinheiten und des Fehlens jeg- 
licher Destruktion ausgeschlossen werden. Es soll in diesem Zusammen- 
hang darauf hingewiesen werden, dass ein im Skelett metastasierender 
Kanzer dasselbe Blutbild wie oben haben kann, und dass man deshalb 
einen Kanzer wegen eines derartigen Blutbildes nicht ausschliessen darf. 

Die andere, hier zu erwaigende Erkrankung ist die Osteosklerose bei 
chronischer Fluorvergiftung, die von FLEMMING MOLLER, GUDJANSON und 
Bisuop beschrieben wurde. Aber auch diese unterscheidet sich in vieler 
Hinsicht von dem oben skizzierten Bild, z. B. durch eine diffusere Aus- 
breitung, eine fleckige Verdickung der Kortikalis, Ligamentverkalkung- 
en und Osteophytien. Fernerhin ist die Knochenstruktur etwas anders, 
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denn man findet nur eine Sklerosierung der normal vorhandenen 
Knochenbilkchen. 

Bei weniger typischen Réntgenogrammen miissen natiirlich auch Er- 
krankungen wie ein Paget oder eine Lymphogranulomatose in Betracht 
gezogen werden. Fiir die Differentialdiagnose bei derartigen Fallen sei 
z. B. auf Wourr und STENsTROM hingewiesen. 

Die von Roux beschriebene hypertrophierende Inaktivititsatrophie 
kann bisweilen Verainderungen, den oben erwihnten ziemlich ahnlich 
aufweisen. Diese sind das Resultat eines dem Anpassungsprinzip gemiss 
geschenden Umbaus des Knochens und wird in gewissen Extremitatsab- 
schnitten gefunden. Sie sind Zeichen einer geheilten Affektion des Gliedes. 

Zum Schluss einige Worte iiber die Behandlung. Bisher ist keine The- 
rapie bekannt. Eine Réntgenbehandlung der Knochen wurde bei einigen 
Fallen versucht, aber wegen des sklerosierenden Effekts energisch z. B. 
von WoLrr und ZApDEK abgelehnt. 


ZUSAMMENFASSUNG 


Die Osteomyelosklerose ist eine seltene und wenig bekannte Krankheit. Nur etwa 
zwanzig Fille sind beschrieben und von diesen nur zwei intra vitam diagnostisiert wor- 
den. Der Verf. macht eine Zusammenstellung der bisher beschriebenen Fille und fiigt 
dazu einen eigenen in dem die Diagnose réntgenologisch gestellt und durch Probeexision 
verifiert worden ist. In diesem Zusammenhang wird besonders das eigenartige Réntgen- 
hild erértert, dass pathognemonisch zu sein scheint. Es wird durch eine allgemeine vor 
allem zum Becken und der Wirbelsiule lokalisierten Verainderung der spongiésen Struk- 
tur charakterisiert. Die Knochenbalken sind spirlicher als normal und plump ausge- 
formt. Mikroskopisch hat man eine vollkommene Ubereinstimmung des Réntgenbildes 
und der pathologisch-anatomischen Verinderungen gefunden. Die letzteren bestehen 
aus einer mehr oder weniger hervortretenden herdférmigen Markfibrose und im An- 
schluss dazu eine Apposition eines neuem metaplastischen Knochens der alten Spon- 
giosabalken. Im fibrésen Mark wurden auch Anhiufungen von eosinofilen Zellen beob- 
achtet. 


SUMMARY 


Osteomyelosclerosis is a rare disease of which little is known. Only about 20 
cases are described in the literature, and in only two of these was the diagnosis made 
during the lifetime ef the patients. The autaor has assembled the definite cases described 
earlier plus one of his own, in which the diagnosis was made roentgenologically and 
verified by biopsy. Special attention is drawn to the roentgen picture presented by this 
case, which appears to be pathognomonic to the disease. It is characterized by a general 
change in the structure of the spongy substance, particularly marked in the pelvis and 
spinal column. The bone trabeculae are less closely packed than normal and clumsily 
fashioned. Microscopic examination revealed complete correspondence between the 
roentgen picture and the histologic changes. The latter consisted of more or less focal 
medullary fibrosis accompanied by apposition of new metaplastic bone on the old spongy 
trabeculae. Agglomerations of eosinophil cells were also observed in the fibrous medulla. 
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RESUME 


L’ostéomyélosclérose est une maladie rare et peu connue. On n’en a décrit qu'une 
vingtaine de cas sur lesquels deux seulement ont été diagnostiqués pendant le vie. L’au- 
teur a rassemblé les cas certains décrits jusqu’ici et en rapporte un, qui lui est personnel, 
ou le diagnostic fut posé radiologiquement et vérifié par biopsie. A ce propos il commente 
particuliérement l’image radiologique, singuliére, qui semble étre pathognomonique. 
Elle est caractérisée par une altération généralisée de la structure de l’os spongieux, loca- 
lisée avant tout au bassin et 4 la colonne vertébrale. Les trabécules osseuses sont plus 
espacées que normalement et de configuration grossiére. Au microscope on a pu con- 
stater un accord parfait entre l’image radiologique et les modifications anatomo-patho- 
logiques. Celles-ci consistent en une fibrose médullaire en foyers, plus ou moins accentuée, 
et conjointement en l’opposition d’os métaplasique nouveau sur les anciennes travées de 
la spongieuse. Dans la moelle fibreuse on observa aussi des accumulations de cellules 
éosinophiles. 
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FROM THE RADIUM CENTRE, COPENHAGEN (CHIEF: JENS NIELSEN, M. D ) 


EVALUATION OF DIFFERENT FACTORS IN 
ROTATION THERAPY’! 
by 


Sv. Hoefjer Jensen, Jens Nielsen and V. Thayssen 


Rotatory roentgen irradiation has of late been the object of consider- 
able interest and has been dealt with in a number of papers, among 
others by NakatpzuMI, DU MEsNIL DE RocHEMONT and JENS NIELSEN 
& HoEFFER JENSEN. 

The distribution of the dose in the irradiated body can be determined 
either indirectly by calculation or directly by measurement on suitable 
phantoms. 

It might be supposed that the variation of intensity in rotation 
could simply be calculated when the dose distribution for fixed fields 
in stationary irradiation and the movement are known. Nearly all ex- 
periments have been made with a simple rotation arrangement, where 
the beam turns about an axis in fixed relation to the tumor, and we 
shall therefore here discuss only problems in connexion with this dispo- 
sition. 

The simplest calculation is based on the assumption that any point 
of the irradiated object only receives radiation in passing through the 
beam. But this gives too low values for the ratio skin dose/axis dose 
compared with the doses actually found by measurement. This is un- 
doubtedly because the scattered radiation in the object contributes con- 
siderably to the dose received by any points inside the beam; which 
would also be expected from a consideration of the isodose curves. Du 
MEsNIL DE RocHEMONT has tried to make caicuiations on the basis of 
the latter; but this is a slow and laborious method, which requires that 
the isodose curves for every different irradiation factor (focus—skin di- 
stance, size of field and half value layer) are known. If this is the case, 
the calculation is, in principle, possible by integration or, at least ap- 


1 Submitted for publication Oct. 1, 1943. 
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Fig. 1. Fig. 2. Fig 3. 
Fig. 1. Isodose curves for focus-skin distance 35 cm and surface field 7 x 7 em. Stationary 
irradiation. 
Fig. 2. Isodose curves for focus-skin distance 35 cm and surface field 3 x 5 em. 


Stationary irradiation. 
Fig. 3. Isodose curves for focus-skin distance 35 ecm and surface field 3.5 « 3.5 em. — 
Stationary irradiation. 


proximately, by summation of the fractional amounts of radiation re- 
ceived by each point of the irradiated object during the rotation. 

The isodose charts in the literature (GREBE & NirzGE, BRaAuN & 
HoLTHUSEN et al.) are insufficient for the purpose; especially are depth 
doses for more than 15 cm. depth and isodoses for such small fields as 
can be used in rotation therapy with screening control not available. 
In order to find out if there would be any advantage in calculating the 
dose distribution during rotation instead of measuring it, we first de- 
termined the isodose curves for different fields in a given arrangement 
of stationary irradiation by means of condiometer chambers, using for 
this purpose a fiber-mass phantom with quadratic cross section — length 
of the sides, 30 cm. — and specific gravity of 0.98 (Figs. 1—3). We then 
calculated the distribution of the dose during rotation by simple sum- 
mation and found that though the method is entirely practicable it re- 
quires so much time that it will probably always be preferred to de- 
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termine the dose distribution by direct measurement. The determina- 
tions mentioned in the following are all done by this method. 

To characterise the conditions applying to a rotatory irradiation it 
is approximatively sufficient to confine oneself to stating the ratio of 
skin dose to axis dose. This ratio depends on the following factors: 1) 
the focus-axis distance; 2) the half value layer of the radiation; 3 3) the size 
of the field; 4) the size of the object; 5) the shape of the object; 6) the density 
of the object. 

A complete statement of the dose distribution requires the determi- 
nation of the dose at each point of the object. As all the above-named 
factors may vary and, moreover, the axis of rotation may be displaced both 
in relation to the object and in relation to the beam, the determination 
of the entire dose distribution in all the cases liable to occur will be prac- 
tically impossible. By a long series of measurements of the entire dose 
distribution under various arrangements we have found the intensity 

variation curve in the great majority of normally occurring cases on 
the whole to be of the same form, namely that of a bell. With large phan- 
toms, soft radiation or very short focus—skin distance the curve may 
take an S-shaped course, because the minimum does not coincide with 
the skin dose, but is to be found somewhere between the surface and the 
axis. Apart from these cases any given arrangement may be characterised 
by the relation of skin dose to axis dose. For the sake of readier survey 
we will therefore here confine ourselves to stating the ratio skin dose, 
axis dose for cylindric phantoms whose axis of rotation coincides with 
the axis of the cylinder for full rotation (360 degrees) and using roent- 
gen beams whose central rays fall vertically on the axis. 

The measurements were made with small spheric condenser cham- 
bers placed in holes drilled in the phantoms. The latter, which were made 
of pressed wood or paraffin wax (in one case a water phantom), were 
placed on a small revolving table turned by a motor. The irradiation 
was then done under a full number of rotations of the — 

The results of the measurements are presented in Figs. 4—10. In 
summary they may be said to show that the most ai Po ratio of 
skin dose to axis dose is found when 1) the focus—axis distance is the 
greatest, 2) the half value layer the greatest, and 3) the field the smal- 
lest possible; just as a simple consideration of the matter would make 
one expect. To obtain conditions serviceable for clinical use a certain 
intensity of radiation is, however, required, in order that the treat- 
ment may not become unreasonably protracted. 

The dependence of the ratio on the focus—axis distance is presented 
in Fig. 4, which shows that more favorable conditions are obtained with 
increasing distance, but that the difference is only slight for distances 

7—440088. Acta Radiologica. Vol. XXV. 
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Fig. 4. Fig. 5. 
Fig. 4. Dependence on the focus-axis distance of the ratio skin dose to axis dose, for 
different axial fields. -—- Paraffin phantom. Filter, 0.5 mm Cu. 
Fig. 5. Dependence on half value layer of the ratio skin dose to axis dose, for different 
axial fields. — Solid curves: paraffin phantom, diameter 32 em. Dotted curve: 


wood phantom, diameter 32 cm. Focus-axis distance, 50 cm. 


greater than 50 cm. As this distance is suitable for clinical purposes, 
it has been used for most of the measurements. 

The dependence on the half value layer is, as it will be seen from 
Fig. 5, rather slight for layers of more than about 0.8 mm. Cu. A rise 
in the half value layer is obtained by increasing the filtration, but there- 
by the intensity is lowered. A reasonable compromise between the re- 
quirements for a fair ratio of skin dose to axis dose and for sufficient 
intensity may then be found by employing the usual 0.5 mm. Cu. filter 
(180 kv.) corresponding to a half value layer of 0.9 mm. Cu. (The factors 
now used by us in rotation irradiation of cancer of the esophagus and 
the uterine cervix are 180 kv., 0.5 mm. Cu. and 15 ma. Under these 
conditions the intensity, measured in air, is 65 r/min. at a distance of 
40 cm. and 42 r/min. at a distance of 50 cm.) 

Thus, two of the six factors named have been established. In a former 
communication’ we found a lesser dependence of this ratio on the half 
value layer. The discrepancy between these two statements can be ac- 
counted for by the inhomogeneity and lightness of the phantom then 
used. 

The dependence on the area of the field is shown in Figs. 6—7 for 
different sizes (diameters) of phantoms. For all the measurements qua- 
dratic fields were used, with one side of the quadrate parallel to the 


1 Acta Radiologica 23: 51, 1942; Nordisk Medicin 13: 339, 1942. 
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Fig. 6. Dependence on axial field area of ratio skin dose to axis dose, for phantoms of 
different diameter. — Paraffin phantoms, specific gravity 0.89 Filter, 0.5 mm 


Cu. Focus-axis distance, 50 cm. 

Fig. 7. Dependence on the phantom diameter of the ratio skin dose to axis dose, for 
different axial fields. — Paraffin phantom, specific gravity 0.9. Filter, 0.5 mm 
Cu. Focus-axis distance, 50 cm. 


axis of rotation. With small fields there is a rapid variation of the ratio 
with the field area, while with large fields the ratio approaches a con- 
stant value, depending on the diameter of the phantom. Measurements 
of the entire dose distribution along a diameter yields a bell-shaped 
curve, whose maximal width correspo: ynds more or less to the size of the 
field at the focus—axis distance. In rotatory irradiation the statement of 
the axial field should therefore be preferred to statement of the field on 
the skin. As it is desired that the maximum of intensity shall cover 
the tumor, the size of the field is thereby given. The curves then show 
that for the same field area a better ratio skin dose/axis dose is obtain- 
ed in small phantoms than in large ones; that is to say in thin subjects 
wr slender parts of the body. 

There remains to mention the two last factors, the shape and density 
of the irradiated object. For technical reasons we have confined our- 
selves to cylindric phantoms. The study of objects of another shape 
(oval, etc.) would require measurements of the intensity variation at 
least along each of their axes of symmetry. From measurements made 
on a flattened phantom with cross section as in Fig. 8, where the distri- 
bution of the dose was measured along the two diameters traced, 
seems however that it may be concluded that it there has the same ap- 
pearance as in the cylindric phantoms (cf. Fig. 9). Yet, in evaluating 
the ratio skin dose/axis dose, the two symmetry axes cannot be con- 
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Fig. 9. Distribution of the intensity 
Dros along the short and long half- 


se — diameters of the flattened phan- 
aes eeene tom. — Filter, 0.5 mm Cu. Axial 
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distance, 50 em. 
al Fig. 10. Dependence of ratio skin dose 
axis dose on area of axial field, 
for different densities of phan- 
20 40 60 ” 100 cm? tom. Filter, 0.5 mm Cu. Focus- 

Fig. 10. axis distance, 50 cm. 


sidered separately. According to the measurements, the ratio is poorer 
for the short axis than for the long. This also accords with the clinical 
experience, in as much as in treatment of cancer of the esophagus the 
effect of the radiation on the ventral surface of the chest and on the 
back is greater than in the axillary regions. 

All the above-named curves except the one in Fig. 5 marked »wood» 
were measured on paraffin wax phantoms of 0.89 specific gravity. In 
order to study the influence of variations in the density of the object, 
other measurements were made on woodfibre phantoms (specifie gra- 
vity, 0.70) and a water phantom. The results (Fig. 10) show that the 
ratio skin dose/axis dose depends to a great degree on the material of 
the phantom. For a field of 100 sq. cm. it varies from 45 to 100 per cent. 
(This does not mean, though, that the object is irradiated homogeneously 
all through; because the dose distribution has a minimum at some di- 
stance from the axis). 

Owing to the great dependence of the ratio skin dose/axis dose on 
the specific gravity, it is hardly possible from measurements on phan- 
toms to draw any sure conclusions with regard to this ratio under the 
treatment of patients, as the density of the tissue will often vary con- 
siderably from one point to another within the irradiated area. The 
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often irregular shape of the irradiated part of the body will add a further 
element of uncertainty. 

These last remarks do in no way, however, alter the above mentioned 
conclusions regarding the focus—axis distance, the half value layer 
and the size of the object and field. Owing to these variable factors one 
is confined to take the measurements on the phantoms as guide for the 
therapy and let the clinical experiences, if possible supplemented with 
measurements on the patient during the treatment, decide whether ro- 
tatory irradiation is of any advantage. It must of course be expected 
that the measurements on patients will be more varying than in experi- 
mental arrangements, the justification for which is precisely that all 
the different factors can be closely controlled. 

As cancer of the esophagus has proved a favorable object for rota- 
tory irradiation we have during treatment made a series of measurements 
of the dose in that organ and on various points of the thorax, on 8 pa- 
tients in all. The factors operated with in these practical measurements 
were the same as stated by Jens NreLtsEN & Sv. Hoerrer JENSEN in 
an earlier paper; namely, focus—axis distance 50 cm., filter 0.5 mm. Cu. 
(half value layer 0.9 mm. Cu.) and 3 mm. Al. (half value layer 5 mm. 
Al.). The measurements were made in the course of the ordinary treat- 
ment, with small cylindric Siewert’s chambers (5 x 20 mm.) with a 
capacity of 200 r. The size of the field varied only slightly, for the axial 
field from 5 to 6 cm. in breadth and from 9 to 13 cm. in height. 

Besides on the filtration, the dose in the esophagus depended, as 
might be expected, on the circumference of the patient’s thorax (Fig. 
11). The depth dose obtained with 0.5 mm. Cu. filter is seen to be so 
much better than the one obtained with filter of 3 mm. Al. that the 
former should be preferred, because it makes it possible to obtain the 
same depth dose with a noticeably lower surface- and volume dose. 
With a tube current of 15 ma. the treatment can be given in a reason- 
ably short time. 

Owing to the difficulty of access it is impossible to follow the reac- 
tion of a carcinoma in the esophagus to fractional irradiation very closely. 
It is therefore with these tumors of greater practical importance in each 
individual case to have a clear idea of the single, daily and total doses 
than in the case of carcinomas in the larynx. or hypopharynx, where 
the treatment can to a great extent be regulated from day to day accord- 
ing to the observation of the tumor regression and the reactions on the 
mucous membranes. 

Our measurements seem to show that the circumference of the thorax 
at the level of the tumor is a factor of characteristic determination for 
the tumor dose. 
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Fig. 11. Dependence of tumor dose on the circumference of the thorax under rotatory 

irradiation of cancer of the esophagus. — Lower curve: filter 3 mm Al.; upper curve: filter 

0.5 mm Cu. Abscissa: Circumference of the thorax (in cm). Ordinate: Tumor dose, ex- 

pressed in per cent of the intensity, in air, at the focus-axis distance (50 cm). x = single 

measurements, 0 = double measurements, = three measurements or more on the same 
patient. 


Fig. 12. Cutaneous reaction in rotatory irradiation of cancer of the esophagus. Total 
tumor dose, about 5000 r (58 sittings in the course of 37 days). 


In rotatory irradiation of esophageal cancers we have hitherto ex- 
pressed the dose as the amount of roentgens, measured in air at 40 cm., 
that would have been found if the entire dose had fallen on one field 
at that distance; in other words an imaginary surface dose. Hencefor- 
ward it will be possible by taking the circumference of the thorax into 
account to state it directly as the tumor dose in the esophagus expressed 
in r. If we would consider the tumor dose in relation to some other fac- 
tor it would probably be natural to consider it in relation to the dose 
in air at the focus—center distance (50 cm.), as done in Fig. 11. Witha 
medium circumference of the thorax, the tumor dose, thus expressed, 
is with a filter of 3 mm. Al. fully 20 per cent, with a filter of 0.5 mm. 
Cu. fully 30 per cent. 

Owing to the shape of the thorax the skin dose varies at different 
points of the surface. Corresponding to the results mentioned above, 
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of measurements on flattened phantom, the skin dose is higher on the 
anterior and posterior surfaces of the thorax than in the axillae; as it 
also as a rule is directly apparent from the different intensity of the cu- 
taneous reactions in these places (Fig. 12). The reciprocal ratio of the 
doses on the two surface sites named seems to be about 3 to 2. 

As regards the relation of surface dose to tumor dose, the dose on 
the sternal and dorsal region is, according to our measurements, with 
a filter of 0.5 Cu. 40 to 50 per cent, the dose on the axillary region 30 
to 40 per cent, of the central dose. In other words, the tumor dose will 
be 200 to 300 per cent of the surface dose; there is therefore no risk of 
too strong cutaneous reactions. 

In conclusion we may add that up to now we have treated about 
150 cases of esophagus cancer by the rotatory method. In all cases we 
have used screening control, which according to our experience is in- 
dispensable for proper centering during the whole course of rotation. 
More detailed information about the dosage, reactions and results will 
be given in a later communication. 


SUMMARY 


The authors find that calculation of the distribution of the intensity during rota- 
tory irradiation under various conditions is uncertain and takes too much time, and 
that in most cases direct measurements on suitable phantoms is therefore to be pre- 
ferred. The relation of skin dose to axis dose, which in most cases sufficiently charac- 
terises the conditions of a rotatory irradiation, depends on several factors: the focus 
axis distance, the half value layer of the radiation, the size of the field and the object, 
the shape and density of the latter. Their measurements show that the most favorable 
ratio of skin dose to axis dose is obtained when the focus—axis distance and the half value 
layer are as great as possible, the magnitude of the field and the phantom and the den- 
sity of the latter as small as possible. Suitable factors for rotatory treatment of cancer 
of the esophagus are: 180 kv., 15 ma., 0.5 mm. Cu. and focus—axis distance 50 cm. Direct 
measurements in the esophagus under rotatory irradiation of a number of patients have 
given information about the absolute and relative values of the tumor dose in relation 
to various circumferences of the thorax. Up to now some hundred and fifty cases of 
esophageal cancer have been treated by rotation therapy. 


ZUSAMMENFASSUNG 


Die Verfasser finden, dass die Berechnung der Intensititsverteilung bei Rotations- 
bestrahlung unter wechselnden Bedingungen unsicher ist und zu viel Zeit erfordert, 
und dass daher im allgemeinen direkte Messung an geeigneten Objekten vorzuziehen ist. 
Das Verhiltnis Hautdosis : Achsendosis, das in den meisten Fallen die Bedingungen 
einer Rotationsbestrahlung hinreichend charakterisiert, ist von verschiedenen Faktoren 
abhiingig: dem Abstand zwischen Fokus und Achse, der Halbwer schicht der Bestrahlung, 
der Grésse des Feldes und des Objektes, dem Umfang und der Dichte des letzteren. 
Ihre Messung zeigt, dass man das giinstigste Verhiltnis von Hautdosis zu Achsendosis 
erhalt, wenn der Abstand zwischen Fokus und Achse und die Halbwertschicht so gross 
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wie méglich, die Grosse des Feldes und des Objektes sowie dessen Dichte dagegen so 
gering wie méglich sind. Geeignete Faktoren fiir Rotationsbehandlung von Osophagus- 
krebs sind: 180 KW, 15 mA, 0.5 mm Cu und Fokus-Achsen-Abstand 50 cm. Direkte 
Messungen im Osophagus wahrend der Rotationsbestrahlung fiihrten bei einer Anzahl 
von Patienten zur Feststellung der absoluten und relativen Werte der Tumordosis im 
Verhaltnis zum wechselnden Umfang des Thorax. Bis jetzt wurden etwa 150 Fiille von 
Usophaguskrebs mit Rotationstherapie behandelt. 


RESUME 


Les auteurs estiment que le calcul de la répartition des doses pendant l’irradiation 
rotatoire pratiquée dans des conditions différentes est incertain et prend trop de temps, 
de sorte que dans la plupart des cas il faut lui préférer une dosimétrie directe faite sur des 
mannequins appropriés. Le rapport entre la dose cutanée et la dose axiale, qui dans la 
majorité des cas caractérise suffisamment les conditions d’une irradiation rotatoire, 
dépend de divers facteurs: la distance foyer-axe, la couche de la demi-désintégration 
de lirradiation, la dimension du champ et de l’objet, la forme et la densité de ce dernier. 
Leurs mesures démontrent que le rapport le plus favorable entre la dose cutanée et la 
dose axiale s’obtient quand la distance foyer-axe et la couche de demi-désintégration 
sont aussi grandes que possible, et lorsque les dimensions du champ et du mannequin, 
ainsi que la densité de celui-ci, sont aussi petites que possible. Voici des données con- 
venant au traitement rotatoire d’un cancer de |’cesophage: 180 Kw., 15 Ma., 0.5 mm. 
de Cu, et une distance foyer-axe de 50 cm. Des mesures directes 4 l’intérieur de l’ceso- 
phage pendant le traitement rotatoire d’un certain nombre de malades ont renseigné 
sur les grandeurs absolus et relatives de la dose tumorale selon les variations de la cir- 
conférence du thorax. Jusqu’ici quelque cent cinquante cas de carcinome de l’cesophage 
ont été soumis au traitement rotatoire. 
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FROM THE RADIUM CENTRE, COPENHAGEN (CHIEF: JENS NIELSEN, M. D.) 


THE DOSE DISTRIBUTION IN ROTATORY IRRADIA- 
TION OF ECCENTRICALLY SITUATED 
AXIAL FIELD* 


as Basis for Experiments with Rotation Treatment of Cancer of the Rectum 
by 


Paula Wissenberg 


The object with this study has been to examine, experimentally and 
clinically, whether it is possible by rotatory irradiation of an ecc entrically 
situated tumor, when the tube rotates 180 or 360 degrees about an axis 
in the tumor, to obtain such a distribution of the dose ‘that there is reason 
to expect a more favorable effect than by irradiation through stationary 
fields. 

By the usual »cross-fire» irradiation it is with an eccentrically situated 
tumor not even theoretically, and much less in practice, possible to obtain 
a homogeneous irradiation of the tumor region. In many cases it will not 
even be possible to irradiate through so many fields that the dose on the 
tumor will be materially greater than the skin dose on the single field. 
Besides, an accidental ac utangular intersecting of the beams may result 
in incalculable overdosing, with risk of injury to sound tissue. 

The rotation treatment of cancer of the esophagus practiced in recent 
years has presented so many advantages that it lies near to attempt to 
use this method of irradiation also for eccentrically situated tumors, for 
instance in cancer of the rectum. 

Cancer of the esophagus may be considered as a centrally situated 
tumor; and measurements of the dose distribution in a phantom has shown 
that in such a case a nearly homogeneous irradiation in the axial field 
and a rather steep descent of the dose outside the latter can be obtained, 
while the ratio of surface dose to maximum dose is about as 1 to 3. With 
rotatory irradiation of an eccentrically situated tumor it will be reason- 
able to expect a different intensity curve. 

In his mathematical calculations, in 1937, of the dose distribution 
under rotatory irradiation, Du Mesnit DE RocHEmonrt also calculated 
this distribution in non-circular bodies and eccentrically situated axial 
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fields under various conditions. He found that it was best with small 
fields, small bodies and short focus-axis distance. As we shall see in the 
following, measurements on phantoms have not confirmed his findings 
in regard to the last of these points, — the short focus-axis distance. 
Anyhow, it is hardly possible to calculate the dose distribution with 
sufficient exactitude on the basis of a mathematically calculated irradia- 
tion time and the curve of the intensity in depth for fixed fields; especially 
as it is difficult to get exact values for the secondary radiation in the peri- 
phery of the beam and to introduce these in the calculation. The surest 
way to get a real expression for the distribution of the dose must be by 
measurements on phantom. 

In 1941, Jens NIELSEN and Horrrer JENSEN found by measurements 
an advantageous dose distribution in a phantom displaced to one side, 
in other words an excentrically situated axial field. They also mention 
that in the case of certain locations of the tumor it will be necessary to 
have the patient remain stationary and let the tube rotate. In that case 
it will oftenest be necessary to forgo the constant screening control which 
these operators, like NAKAIDZUMI, use in their irradiations of cancer of 
the esophagus, and which they consider of very great importance for the 
successful performance of the rotation treatment. If this control is relin- 
quished, it will be necessary to make up for it by making sure that the 
centering is as steady as possible, and especially that the patient does not 
shift his position in the least during the irradiation. This is best guarded 
against by having him lying immobilised on a couch. 

For rotatory irradiation of cancer of the rectum it is undoubtedly most 
practical to have the patient lying down and let the tube move over him. 
Even if screening control may be obtained by placing an opaque device 
in the rectum, it will be difficult to make such a control effective, es- 
pecially because transillumination of the pelvis from one side to the other 
is not satisfactory. 

In the latter part of 1941 there was at the Radium Centre in Copen- 
hagen constructed an arrangement for rotatory irradiation of patients 
lying down, with a view especially to the treatment of rectal and uterine 
cancers and tumors of the hypophysis. For practical reasons it was chosen 
to have the tube moved only over an are of 180 degrees, even though it 
was intended to treat uterine cancers and hypophyseal tumors with full 
rotation over 360; which could be done anyhow by rotating first over one 
half of the patient, then over the other. 

To get a basis for estimate of the tumor dose that can be obtained by 
rotatory irradiation of cancer of the rectum, measurements were made 
on a phantom, with consideration of the different factors that play a part 
in rotation about an eccentrically situated axis. For practical reasons a 
cylindric (paraffin) phantom was used (specific gravity 0.89; height, 
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18 cm; diameter, 32 cm). It is true that the shape of the pelvis is more 
oval, cylindroid; but the difference is hardly so great that it may not be 
supposed that the distribution of the dose will be more or less the same. 
The measuring was done with spheric ionisation chambers (condiometer 
chambers) about 1 cm in diameter, placed in holes bored in the phantom. 
Measurements were made along a line from the middle of the anterior 
surface of the phantom to the middle of the »back» and along a line - 

the transverse diameter — at right angles to the latter, through the axis 
(Fig. 1). The distance between the chambers was in the anterior half of 


3 
3 
Fig. 1. The position of the condio- Fig. 2. The dose distribution from front to back 
meter chambers in the phantom. under 180° rotation with the axis in the surface 


and focis-axis distance 50 cm. 
Curve I: field 10 « 10 em. 
Curve II: field 4 * 4 em. 


the phantom 2 cm, in the posterior half 4 em. During the irradiation, 
the axis lay in the surface and in depths of 4, 8 and 12 cm. Besides, 
measurements were made of the dose distribution during rotation over 
an are of 180 degrees with the axis in the center. In all cases four sizes 
of field were used: 4 xX 4 cm, 6 X 6 cm, 8 < 8 cm and 10 x 10 cm 
measured in the focus-axis distance. This was 50 em except in the mea- 
surements made to evaluate the influence of the distance. The current was 
6 ma., the tension 180 kv., the filter 0.5 mm Cu+ 1 mm AI (half 
value layer, 0.9 mm Cu). 

On the curves of the values found, the abscissae are the distance, in 
centimeters, from surface to surface, the ordinates the dose in per cent. 
The dose in the axis is reckoned as 100 per cent., and the other values 
calculated in per cent. in ratio to it. 

The measurements were made with reference to the following experi- 
mental conditions: 1) 180 or 360 degrees’ rotation; 2) size of the field; 
3) position of the axis; 4) focus-axis distance. 
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Figs 2 and 3 show the distribution of the dose measured from »front» 
to »back» when the tube moves over an arc of 180 degrees over the smallest 
segment of the phantom. With the axis in the surface (Fig. 2) the maxi- 
mum lies in the surface, too; from there the dose rather quickly dimi- 
nishes through the anterior part of the phantom, and less rapidly through 
the posterior. If the axis lies so near the surface that the axial field extends 
out to the latter, the curve will be about the same. When the axis lies 
deeper (Fig. 3), the dose increases evenly from the surface inwards and 
reaches its maximum in the anterior part of the axial field, whence it 
again diminishes, as in the two other cases, through the axial field and 
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Fig. 3. The dose distribution from front to Fig. 4. The dose distribution along the 
back under 180° rotation with the axis in a transverse diameter under 180° rota- 
depth of 8 cm and focus-axis distance tion with the axis in a depth of 8 cm 
50 cm. and focus-axis distance 5 cm. 
Curve I: field 10 x 10 cm. Curve I: field 10 x 10 em. 
Curve IT: field 4 x 4 em. Curve IT: field 4 x 4 em. 


the posterior part of the phantom. The difference between the maximum 
and minimum doses in the axial field is considerable; the minimum dose 
being even smaller than the surface dose. Besides, the ratio maximum 
dose, surface dose is smaller than when the rotation is about a centrally 
situated axial field. 

Fig. 4 shows the distribution of the dose along the transverse dia- 
meter under rotation over an arc of 180 degrees. In the axial field a nearly 
homogeneous irradiation is obtained; just outside it the curve descends 
rather steeply. Apart from this the relation of maximal dose to surface 
dose is just as good as under rotation about a central axis. This is not 
surprising, because the conditions of the irradiation along this diameter 
approach closely to those obtaining under irradiation of a centrally 
situated axial field. 

Also the surface dose in the middle of the anterior surface of the phan- 
tom is larger than the surface dose in the transverse diameter. This is 
easily understandable, because a point on the anterior surface, owing 
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to the shorter distance from the axis, is irradiated for a longer time 
than a point in the surface of the transverse diameter. 

Whether the rotation is done over an arc of 180 or 360 degrees does 
not materially alter the distribution of the dose. In Fig. 5 are presented 
for comparison two curves showing the distribution from front to back 
under the two conditions. Their form is more or less the same, except that 
the curve for 360 degrees’ rotation is flatter and the difference between 
maximum and minimum in the axial field smaller. Still, also here the 
minimum dose in the axial field is smaller than the surface dose, and the 
relation of maximum dose to surface dose not noticeably better. Besides, 


: 
3 3 
Fig. 5. The dose distribution from front Fig. 6. The dose distribution from front 
to back with the axis ina depth of 8em, to back under 180° rotation with the axis 
focus-axis distance 50 cm and field in a depth of 8 cm and size of field 
10 x 10 em. 4 x 4 cm. 
a I: under 180° rotation. aka I: focus-axis distance 50 cm. 
‘urve IT: under 360° rotation. Jurve II: focus-axis distance 70 em. 


the part of this curve which corresponds to the »back» of the phantom 
lies higher; which means that there is an increase of the volume-dose 
which perhaps from the biological point of view is a greater loss than the 
advantage obtained by a physically better distribution of the dose in 
the axial field. 

As in measurements under rotation about a central axis, the distri- 
bution of the dose is best with small fields. It is true that at measurement 
from front to back the curve within the axial field falls most steeply when 
the fields are small; yet the difference between maximum and minimum 
in the axial field is less with small fields than with larger. The difference 
between surface dose and minimum dose, too, is smallest, and the ratio 
maximum dose/surface dose highest, with small fields. 

Also measurements of the dose distribution along the transverse 
diameter show, as might be expected, that the latter ratio is highest with 
small fields. 
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As regards the dependence of the dose distribution on the position 
of the axis, measurements from front to back show that the form of the 
curve changes with the distance of the axis from the surface. The diffe- 
rence between the maximum and the minimum in the axial field increases 
as the axis moves from the surface inwards. It becomes greatest when 
the latter lies at a depth of 8 to 12 cm, and then gets gradually less as 
it approaches the center. Also the ratio maximum dose/surface dose is 
highest when the axis lies at a depth of 8 to 12 cm, while the minimum 
in the axial field is lowest in a depth of 4 to 12 cm. 

The curves of the dose distribution along the transverse diameter 
show that the ratio maximum dose/surface dose gets higher the nearer 
the axis lies to the surface. As the transverse diameter (the chord) gets 
shorter towards the surface, this corresponds to the fact that at rotation 
about a central axis this ratio is highest with small bodies. 

Du MEsNIL DE RocHEemont found on the basis of calculations that 
the distribution of the dose was best with short focus-axis distance. Mea- 
surements on phantom give the contrary result. The two curves in Fig. 6 
show the distribution for distances of respectively 50 and 70cm. It will be 
seen that it is noticeably better for the latter. The fall of the curve within 
the axial field is less, and the ratio minimum dose/surface dose higher, 
than with a focus-axis distance of 50 cm. This corresponds with what is 
the case under irradiation through fixed fields, where the dose in the 
depth increases in relation to the surface dose as the focus-axis distance 
becomes greater. 

The result of the measurements, then, is that rotatory irradiation of 
an eccentrically situated axial field does not give as good a distribution 
of the dose as centric rotation over an arc of 360 degrees. Homogeneous 
irradiation of the tumor region cannot be obtained. Besides, it is doubtful 
if a markedly greater tumor dose can be obtained than by irradiation 
through fixed fields. By rotatory irradiation intersecting of the beams 
of the fixed fields is avoided, though. 

Nevertheless, it seems that irradiation through a small field during 
rotation about an axis in the surface can give a really good distribution 
of the dose (Fig. 2). With a field of 4 x 4 cm there is here a fall of the 
dose in the axial field of only 20 per cent., and in the depth, just outside 
the axial field, the curve falls steeply, already at a depth of 3 cm the dose 
is only 50 per cent. of the dose in the surface. It is possible that rotatory 
irradiation of a tumor in the surface, over an arc of 180 degrees might 
prove advantageous, even if no greater practical advantages are perhaps 
obtained than from short-distance irradiation. 

Besides, it seems impossible in the case of deep-seated tumors to obtain 
a really homogeneous irradiation. In Fig. 3 it will be seen that the distri- 
bution of the dose is most favorable just in front of, and in the anterior 
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part of, the axial field. By laying the axis a little deeper than the tumor 
it will be possible to get the maximum in the middle of the latter and 
decreasing doses anteriorly and posteriorly; but none of these, within 
the same size of fields, as low as the minimum in the axial field. 

After measurements of the dose distribution under eccentric rotation 
had been made on phantoms, treatment of inoperable cases of cancer was 
begun in Copenhagen in the spring of 1942. During the treatment the 
patient lies face downward on a couch, and the motordriven tube, which 
is suspended above him and rotated in a perpendicular plan, moves 
through an are of 180 degrees over the dorsal half of the pelvis. The 
central ray is centred steadily on the axis of rotation, while the focus-axis 
distance can be varied from 50 to 60 cm. The site of the tumor is ascer- 
tained by rectoscopy or exploration, and the tube adjusted so that axis 
lies a few centimeters deeper than the tumor, in order to get the best 
distribution of the dose, as found by measurements on phantom. In 
most cases the focus-axis distance has been 45 cm, the field 8 cm wide 
and 12 cm high, measured at the distance of the axis from the focus; 
in some cases the size of the field has been only 8 x 10 cm, though. 
The dose has been 400 r twice a day, the total dose 10 000 to 15 000 r, 
measured in air at a distance of 35 cm from the focus; in one case 20000 r 
were given. Current, 6 ma.; tension, 180 kv.; filter, 0.5 mm Cu+1 mm 
Al (half value layer 0.9 mm Cu). 

Nineteen patients, in all, have been treated. They seem to tolerate 
the treatment well; the general condition is, if anything, less affected than 
by the usual irradiation through fixed fields. The local reaction is perhaps 
stronger; at least there are often increasing rectal tenesmi during the treat- 
ment. The cutaneous reaction is localised chiefly to the middle of the rib- 
bon-shaped field on the skin, that is over the sacrum and coccyx; here 
there is at times a rather strong erythema. On the other hand there is no 
visible reaction on the sides. This agrees with what was found by the 
measurements on phantom, that the surface dose is largest in the middle 
of the anterior side of the latter. The effect on the tumor does not seem 
to be markedly better than with the usual palliative treatment through 
multiple fixed fields. 

Adenocarcinomas of the rectum are on account of their histologic 
structure more radioresistent than squamoepithelial carcinomas of the 
esophagus. Therefore it cannot be expected beforehand that irradiation 
will have as good an effect on the former as on the latter. Though the 
palliative effect on the subjective symptoms in cancer of the rectum is 
often good for a shorter or longer time, complete regression of the tumor 
has very rarely been observed. The chief advantage of rotatory irradiation 
in these cases is therefore that the palliative effect is obtained in less 
time and in a manner less trying to the patient. 
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SUMMARY 


With a view to rotatory irradiation treatment of cancer of the rectum, measurements 
have been made, on phantom, of the distribution of the dose under rotatory irradiation 
of eccentrically situated axial fields. The influence of rotation over arcs of 180 and 360 
degrees, the size of the field, the focus-axis distance and the displacement of the axis has 
been studied, and the results of the measurements show that it is impossible to obtain 
a homogeneous irradiation of the axial field (the tumor region) by eccentric irradiation. 

The author briefly reviews the clinical results obtained by rotation treatment of 19 
patients with inoperable cancer of the rectum. The effect on the tumor does not seem to 
be better than by palliative irradiation through multiple fixed fields; perhaps something 
is gained in the way of shorter treatment time and less discomfort to the patient. 


ZUSAMMENFASSUNG 


In der Absicht Cancer des Rectum mit Rotationsbestrahlung zu behandeln, wurde 
die Dosenverteilung wiihrend der Rotationsbestrahlung von exzentrisch gelegenen Fel- 
dern an einem Phantom gemessen. Die Einwirkung der Rotation iiber Bogen von 180' 
und 360°, die Grésse des Feldes, der Focus-Achse-Abstand und die Verschiebung der 
Achse wurden studiert. Auf Grund der Ergebnisse der Messungen wurde festgestellt, 
dass eine homogene Bestrahlung des Achsenfeldes (der Tumorrregion) durch exzentrische 
Einstellung nicht méglich ist. 

Gestiitzt auf seine Erfahrungen mit der Rotationsbestrahlung von 19 inoperablen 
Fallen von Cancer des Intestinum rectum, berichtet der Verf. kurz iiber die mit dieser 
Behandlung erzielten klinischen Resultate. Die Wirkung auf den Tumor scheint nicht 
giinstiger zu sein als die mit der palliativen Behandlung mittels multipler feststehender 
Felder erzielten; méglicherweise hat die Rotationsbestrahlung den Vorteil, dass die Be- 
handlungszeit von kiirzerer Dauer ist, und dass dem Kranken weniger Unbehagen ver- 
ursacht wird. 


RESUME 


En vue de lirradiation thérapeutique rotatoire du cancer du rectum on a mesuré 
sur le mannequin la répartition des doses dans l’irradiation rotatoire de champs axiaux 
situés excentriquement. On a étudié influence de la rotation selon des ares de 180 et de 
360°, la dimension du champ, la distance foyer — axe et le déplacement de l’axe; il résulte 
de ces mesures qu’il est impossible d’obtenir une irradiation homogéne du champ axial 
(la région de la tumeur) par irradiation excentrique. 

L’auteur relate succintement les résultats cliniques obtenus par le traitement rota- 
toire de 19 malades atteints de cancer inopérable du rectum. L’effet sur la tumeur ne 
parait pas meilleur que celui produit par une irradiation palliative pratiquée par de mul- 
tiples champs fixes; peut-étre gagne-t-on quelque chose en ce sens que la durée du traite- 
ment est abrégée et que le malade est moins incommode. 
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STUDIES ON PROTEIN METABOLISM IN THE CELLS 
OF EPITHELIAL TUMOURS’ 
by 
Torbjorn Caspersson and Lars Santesson 


(A Summary of Supplementum XLVI of the Acta Radiologica.) 


A publication with the above title has appeared as Supplementum 
XLVI of Acta Radiologica. In the following a short account is given of 
the results described in this publication. 

During recent years special methods of cytochemical analysis have 
been worked out by one of the authors with the help of which the con- 
tent of proteins and nucleic acids in individual cell structures can be 
determined quantitatively. The protein metabolism and the closely 
associated nucleic-acid metabolism of normal types of cells were inves- 
tigated with these procedures. The purpose of the present investigation 
was an attempt to discover, how the cellular protein forming system, 
which is the basic mechanism in all growth and multiplication of cells, 
functions in malignantly growing cells. The functional condition of this 
system of protein formation is most easily evaluated on the basis of the 
cell organs which take part in the formation of the cytoplasmic protein 
masses. For this reason epithelial tumours, the cells of which in general 
are more rich in cytoplasm than those of other types of tumours, were 
first of all chosen for the investigation. 

The central factor which caracterizes »living substance» is its capacity 
to reproduce itself. Distinctive of self-reproducing systems, of which 
the most important in organized cells are the genes, seems to be a com- 
bination of protein with a polynucleotide group. It was shown that 
nucleic acids seem to play an analogous réle in the general formation 
of protein in the cells. The two groups of polynucleotides contain re- 
spectively ribodesose and ribose as carbohydrate. The former type of 
nucleic acids mediate the formation of proteins at the reproduction of 


1 Submitted for publication Nov. 18, 1943. 
8—440088. Acta Radiologica. Vol. XXV. 
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the genes in the chromosome apparatus and the latter type mediate 
the formation of the large protein masses of the cytoplasm. 

The formation of cytoplasmic proteins, which has been especially 
studied in this investigation, seems to be induced by the specific portion 
of the chromatin, called the heterochromatin in chemical sense. This 
seems to contain and to produce proteins of specific, more basic, prob- 
ably simpler types than the other, the euchromatic, chromosomal parts. 
The nucleolus is built up of substances of the same type as the products 
of the heterochromatin and it has been found justifiable to assume that 
the nucleolar material is preferably the product of the activity of the 
heterochromatin. During the interphase period of the cell the hetero- 
chromatin forms substances which may be assumed to be of a more 
uniform and simple type and these substances are collected in the nuc- 
leolus and make up its main mass. 

Also in the cytoplasm there exists a protein and nucleic acid system, 
which is particularly well developed in rapidly growing cells. All kinds 
of such cells show high concentrations of ribose polynucleotides in their 
cytoplasm and this phenomenon has been found to be generally distinc- 
tive of rapidly growing tissues as well as of cells in which very active 
synthesis and conversion of protein is going on. These conditions seem 
to show that the nucleic acids are necessary particularly for the pro- 
duction of protein in the cytoplasm during growth as well as during 
functional activity. All the types of cells in which cytoplasmic nucleo- 
tide augmentation takes place are distinguished by a well developed 
nucleolar system. Such a system as well as a high concentration of ri- 
bose nucleotides in the cytoplasm (particularly around the nuclear 
membrane) is thus distinctive of cells in which active formation of cyto- 
plasmic protein is taking place. In view of the connection which, as al- 
ready mentioned, exists between a certain nuclear portion, above re- 
ferred to as heterochromatin, and the development of nucleoli, it would 
seem justifiable to regard the heterochromatin as a regulator of the 
formation of nucleic acid and proteins in the cytoplasm. 

The system of protein metabolism in the normal cell may thus be 
summarized as follows (see fig. 1): The nucleus of the cell is a center for 
the formation of its protein. This formation takes place through the 
mediation of nucleic acids. Certain portions of the chromatin seem to 
regulate this metabolism and during the interphase to build protein 
substances of basic type. These proteins form the main part of the nuc- 
leolus and wander out toward the nuclear membrane. At this surface 
are synthesized ribose nucleic acids and, apparently by their mediation, 
the cytoplasmic proteins. The state of activity of this endocellular system 
for protein production may be determined by aid of the methods men- 
tioned above. 


| 
Fi 
B 
di 
bi 
le 
D 
e 
( 
I 
| 
( 


STUDIES ON PROTEIN METABOLISM 115 


Fig. 1. Diagram picture of the parts of the 
system of the cytoplasmic protein formation. 
B heterochromatin, C nucleolus. The arrows in- 
dicate the emigration of protein rich in hexone 
bases from the heterochromatin toward the nuc- 
lear membrane, directly or via the nucleolus. 
D the nuclear membrane beside which takes place 
the formation of cytoplasmic nucleotides and 
cytoplasmic proteins. 


With the help of this method, the central factor of which is the 
measurement of the ultraviolet absorption of the cellular details, twenty 
epithelial tumours of different kinds, (6 mammary carcinomas, one car- 
cinoma of the Fallopian tube, 3 prostatic carcinomas, 4 papillomas and 
5 carcinomas of the bladder and two transplanted animal tumours, the 
Brown-Pearce rabbit carcinoma and a mouse carcinoma) were investi- 
gated. 

The most striking finding in this examination was that the cancer 
tissues are built up of cells which show very great differences in chemical 
composition and cytological structure. Throughout the whole investi- 
gated material, the analysis shows that the system of protein formation 
in all the cells in a tumour is very markedly stimulated. The functional 
state of this system shows, however, marked differences in different 
parts of the cancer cell complexes. According to this functional state the 
tumour cells may be divided into two groups with all intermediary transi- 
tions. All the cells in the tumour tissues can be classified according to 
uniform principles. They can, thus, be grouped as individuals in a de- 
velopmental chain from a well-defined type of cell, here called A-type, 
which as a rule makes up a very small part of the tumour, to another, 
peculiar, well-defined type of cell, here called B-type. 

The first type of cell, the A-type, is characterized by large concentra- 
tions of ribose nucleotides in the cytoplasm, as well as nuclei rich in 
ribodesose nucleotides and with rather large nucleoli, which features 
correspond to a cell with extreme stimulation and extreme functional 
activity of the system of protein formation in the cytoplasm as well as 
in the nucleus. The A-type are thus cells engaged in extremely intensive 
growth and division. Cells, the growth system of which functions to 
approximately the same degree, are not encountered normally in the 
adult organism but only in early embryonic stages during periods of 
particularly active growth. 
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NUCL NA. Cyt.NA. Cyt.prot. Nucleol-vol. Cytol. 
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Excessive A 
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Excessive B. ——» Necrosis 


Intermed types (A-B) 


Excessive A-type Excessive B-type Incip. necrosis 


Fig. 2. Rough diagramatic presentation of the processes in the development from A 
cell to B cell. The curves represent only the general course and their points do not in- 
dicate exact figures. Nucl. NA = nuclear nucleic acid, Cyt. NA = quantity (not con- 
centration) of cytoplasmic nucleic acid. Cyt. prot. = quantity (not concentration) of 
cytoplasmic protein. Nucleol. vol. = nucleolar volume. Cyt. vol. = cytoplasmic vo- 
lume. I = areas where the development of the system of protein formation is such that 
the cell can be distinguished from normal cells. II = area where the cell cannot be 
distinguished from normal celJs in active growth. 


The second type of cell, the B-type, on the other hand, is charac- 
terized by a large and vesicular nucleus poor in elements containing 
ribodesose nucleotides and with a very large nucleolus, rich in baserich 
probably simpler proteins and containing considerable quantities of 
ribose nucleotides. The nuclear composition presents in pure form, com- 
pared with the A-cell, a stage where cell multiplication has been replaced 
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by a stage of growth still with all the signs of extremely active formation 
of cytoplasmic proteins. But, in striking contrast to this, the cytoplasm 
does not show the richness in nucleotides which normally corresponds 
to the nuclear picture. Thus, instead of a generally high nucleotide con- 
tent, particularly around the nuclear membrane, there is an irregularly 


thickened nuclear membrane containing nucleotides, but — in the pure 
type — a lack of nucleotides in the cytoplasm, the protein content of 


which even slowly falls, although the stimulated nucleolar and nuclear 
membrane system ought to give rise to high concentrations of cyto- 
plasmic nucleotides. ‘The system of cytoplasmic protein formation in 
the B-cells is, thus, like in the A-cells, intensely stimulated. The func- 
tion of this system is, however, blocked at the nuclear membrane stage 
so that the formation of nucleotides and protein which normally occurs 
there does not take place. A cell picture of this type has so far not been 
observed in cell material from normal tissues. 

Between the extreme A and B cells there is, as already mentioned, 
a series of cells representing all transitions between the two. Figure 2 is 
an attempt to show roughly the mutual relations between the transitio- 
nal forms. During development from the extreme A type toward the 
B type there is a rapid decrease in the quantity of ribodesose nucleo- 
tides in the nucleus, at the same time as the nucleolar substance rapidly 
increases. In the cytoplasm there is at first an increase and thereafter 
a decrease in the quantity of nucleotides as well as of proteins. During 
this reduction, there is as a rule no decrease in the cytoplasmic volume, 
instead it may even increase, chiefly on account of augmentation of the 
water content. 

It was found that cells of A type always predominate in those tu- 
mour areas which can be assumed to have the best nutrition, that is in 
a couple of layers of the outermost zones of cells in larger cancer cell 
complexes or in smaller infiltratively growing strands, whose main mas- 
ses are formed by A type cells. W hen the surrounding tissues are very 
loose, the A type is especially well developed and several layers of such 
cells occur in the borderzones toward neighbouring tissues. Immediately 
inside these zones the A type becomes less pronounced and in the center 
of larger cell complexes where the distance to the surface and to blood 
vessels is great, cells of extreme B type are to be found. Such cells also 
occur very often and rather well developed in outer layers when the 
surrounding tissue is dense. Necrotic areas are always surrounded by 
cells of extreme B type, with all transitional forms between such cells 
and purely necrotic cells. 

These data suggest that the nutrition is one factor which determines 
the distribution of A and B cells. It seems that very good nutrition is 
necessary for the development of cells of A type and thus that the sys- 
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tem of protein formation in the cancer cell can function in full only in 
the best nourished areas. In areas with less good nutrition the intensity 
of growth diminishes markedly, probably in the first place on account 
of lack of raw material and energy-giving substrata. Such areas are 
made up of cells which undergo rapid conversion in the direction of the 
extreme B type. Cells of this type occur in the areas with the worst nu- 
trition, on the borderline to necrosis, where cell multiplication is prac- 
tically completely suspended. Consequently, it seems that when during 
the growth of the tumour the nutritive conditions for a particular cell 
group become impaired there takes place a gradual development toward 
the B type of cell and finally from it to necrosis. 

With the above mentioned procedures it is possible to determine 
rather well the degree of growth in an individual cell. This can be made 
on the basis of the development of the different organs of the system of 
protein formation. The different facters in this system can be quantita- 
tively estimated and immediately compared with those in the normal 
cell. The degree of the actual growth of the individual cancer cell in 
comparison with that of the normal cell under various conditions can 
thus be determined. 

The development of the organs of the protein-forming system in 
type A as well as type B cells deviates markedly from that in normal 
cells even during periods of intense growth. Consequently can for A 
and B cells also the type of growth in individual cells be determined. A 
cell can be diagnosed as a malignant tumour cell either when the exter- 
nal factors make possible a growth of a degree that clearly falls outside 
the borders of the normal (well marked A type on the left side of the 
scheme in Figure 2) or when the external factors are so unfavourable for 
growth that no cytoplasmic increase takes place although the system 
of protein formation gives evidence of intense stimulation (B type on 
the right side of Figure 2). The latter picture — the pure B type — does 
not appear in normal cells. Some of the intermediary links in the develop- 
mental chain from cells of A to cells of B type cannot, however, be 
distinguished from normal cells in active growth. Nevertheless for most 
of the links in this chain such a distinction is possible and in the material 
in question it can be made in the case of the majority of the cells. 

The earlier demonstrated chemical as well as cytological differences 
between tumour tissue and normal tissue are reviewed and discussed. 
Although exceedingly comprehensive work has been devoted to efforts 
to discover special distinguishing characters of the malignant tumour 
cell, these attempts have been crowned with little success. No such 
wholly characteristic feature has been discovered, but a number of find- 
ings seem to possess rather widespread application. Regarding the che- 
mical composition such features peculiarly common to malignant tu- 
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mour cells are particularly an increased amount of nucleic acids (and of 
pentoses and phosphates) as well as certain changes in the protein frac- 
tions. The cytological changes are in many cases disturbances of mitosis, 
particularly in rapidly growing malignant tumour tissues, increased va- 
riation in the size of the diameter of the nucleus with a tendency toward 
larger values and especially an increased amount of nucleolar substance. 
This last mentioned feature seems to be the most constant sign of malig- 
nancy. 

Earlier established data on the metabolism in tumour tissue are also 
shortly reviewed. These data show, that the circulatory conditions in 
tumours in general seem far from able to fulfill the increased energy 
requirement of the tumour tissue and that different parts of tumours 
usually get their nourishment provided in very varying degrees. 

All these shortly mentioned factors which according to macroche- 
mical and cytological investigations seem to be characteristic of tumour 
tissues in general can be explained on the basis of the above-demonstrat- 
ed changes in the system of protein formation. Thereby the view is sup- 
ported that these changes are of general applicability. The metabolic 
data show that different parts of a tumour have remarkably differing 
metabolism and consequently in all probability also very different in- 
tensities of growth. This corresponds with the above given assumption 
that one of the most important causes of the formation of cancer cells 
of A and B type is a difference in the nutritional conditions. 

Between the malignant tumour cell and the normally growing cell 
there seems to exist a fundamental difference in regard to the dev velop- 
ment of the system of protein formation which prov rides the background 
for all growth and multiplication. Compared with normal cells, cancer 
cells are characterized by an intense stimulation of this system. Even 
in the extreme B cell, where practically no formation but instead a break- 
down of protein takes place, the nuclear elements, which mediate the 
first stages of normal formation of protein, show the stereotype picture 
of a system of cytoplasmic formation in active function. 

In a normal tissue cell of arbitrary type the system of protein forma- 
tion is always inhibited in activity when the prerequisites for growth 
are no longer available or when the organized growth of the tissue so 
requires. On the other hand, in the cancer cell of A as well as B type, 
in fundamental contrast to the case in normal tissue cells, this inhibi- 
tory mechanism has more or less ceased to function. The cancer cells 
are thus, irrespective of the external factors, set for unlimited increase 
in substance. The degree of absence of inhibition would seem to be dif- 
ferent in different tumours. 

A series of benign to malignant undifferentiated tumours of the 
bladder were investigated in an attempt to answer the question as to 
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changes in the cell picture in tumours with different degrees and types 
of growth. In this series from benign papilloma to obvious carcinoma, 
which material however is very limited, was observed an apparently 
unbroken chain of transitions between normal and cancer cells. In this 
chain the system of protein formation in general in large epithelial areas 
showed a more and more intense stimulation. In the individual tumours 
the condition of stimulation was rather similar throughout the entire 
growth. 

The observations in this investigation showed, that the chemically 
defined heterochromatic sections of the nucleus must play a very spe- 
cial role, not only in the growth of the cancer cell but also in carcino- 
genesis. An intensive hyperfunction of the heterochromatin was charac- 
teristic of all the cancer cells examined. It would seem extremely prob- 
able that this finding holds good for all malignant tumours. The experi- 
mental findings thus show that serious disturbances constantly appear 
in the heterochromatin system of the tumour cells and seem to be a 
general prerequisite for malignant growth. The nature of these distur- 
bances corresponds with what would be expected if a heterochromatin 
disturbance were a primary factor in carcinogenesis. 


SUMMARY 


The article gives a short account of the results published in Supplementum XLVI 
of the Acta Radiologica. 


ZUSAMMENFASSUNG 


Diese Artikel gibt eine kurze Beschreibung von den Ergebnissen, welche in Supple- 
mentum XLVI von den Acta Radiologica publiziert worden sind. 


RESUME 


Cet article donne une courte description des résultats, publiés dans Supplementum 


XLVI des Acta Radiologica. 
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AUS DER RONTGENABTEILUNG DES KAROLINISCHEN KRANKENHAUSES IN STOCKHOLM 
(VORSTAND: PROFESSOR AKE AKERLUND) 


ZWEI FALLE MIT SELTENER URETERANOMALIE 
(oAKZESSORISCHER BLINDURETER>)! 


Erik Evers 


Die gewohnlichsten Ureteranomalien, Ureter fissus bzw. duplex, 
werden mit der jetzt gebriuchlichen réntgenologischen Untersuchungs- 
technik nicht so selten festgestellt und kommen gemiiss grésserer Statis- 
tiken in ungefihr 4 °% vor. Die iibrigen Ureteranomalien sind alle seltener. 
Solche sind: Multiple Ureteren, bis zu drei auf jeder Seite, Aplasie, ekto- 
pische Miindungen, Verzweigungen innerhalb der unteren Halfte mit 
zwei unteren Miindungen. Der Ureter kann auch nach oben oder unten 
blind enden. 

Bei Fallen mit doppelten Ureteren kann der eine Zweig blind nach 
oben enden, wihrend der andere Zweig nach oben in ein normales Nieren- 
becken fortsetzt. Uber zwei derartige Faille will ich hier naiher berichten. 
In der gegenwirtig zuginglichen Literatur sind insgesamt 30 derartige 
Falle beschrieben worden (CAMPBELL, CRENSHAW, EBSTEIN, ENGEL — 
2 Fille —, Everett, Furniss, GoTTLieB, HALE und von GELDERN, 
Hanton, Harris — 2 Fille HERBERT, KRaArrt, KRETSCHMER, LAU 
und LirzENBERGER, Minper, Nerr, Nicoxic, PLive- 
RIC, REINHOLD, RoMANI, SisK und KunpERT — 2 Falle —, Sprrzer und 
TAKAHASHI und Fumivo, VoRMANN, WILHELMS). Bei 7 dieser 
Falle verliefen die Ureteren getrennt von einander herunter in die Blase 
oder an ihr vorbei (bei den 2 Fallen von ENGEL, ferner denen von Eve- 
RETT, Furniss, HAnNton, Lau und HENLINE, MINDER). 

Der erste Fall wurde 1904 von Herpert beschrieben, der die Ano- 
malie bei der Sektion feststellte. Die meisten Fille wurden als Ureter- 
divertikel beschrieben, trotzdem bereits HERBERT hervorgehoben hat, 
dass es sich bei einem Teil derselben um embryonale Missbildungen 
vom Typus doppelter Ureteren handeln diirfte. Die Ureterdivertikel haben 


1 Bei der Redaktion in Oktober 1943 eingegangen. 
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aber ein anderes Aussehen und befinden sich in der Regel als abgerundete 
oder sackférmige Ausbuchtungen, deren Lingsachse mehr oder weniger 
von dem normalen Ureter divergiert, neben einer Striktur, wihrend 
der akzessorische blinde Ureter immer parallel zu dem anderen Ureter 
verliuft und mit ihm durch eine diinne gemeinsame Bindegewebshiilse 
intim vereinigt ist. Histologische Untersuchungen bei Fallen mit solchen 
blinden Ureterenstiimpfen haben eine normale Ureterenwand mit mehr 
oder minder ausgesprochenen chronischen entziindlichen Veranderungen 
ergeben. 

HALE und von GELDERN diagnostizierten den ersten Fall beim 
lebenden Menschen 1921 durch eine retrograde Pyelographie. Spiter 
wurde bei fast allen Fallen die Diagnose durch retrograde Pyelographie 
ermoglicht, mehrmals erst nach hiufigem Missgliicken, wenn es sich er- 
geben hatte, dass der gewéhnliche Ureterkatheter fast immer in den 
Blindureter hinaufgelangte, in welchem er auf ein absolutes Hindernis 
traf oder der Katheter sich aufrollte. Einige wenige Autoren haben 
Katheter vom Modell CHEvassu mit einer olivenférmigen obturierenden 
Spitze angewandt und hierdurch leicht eine Ausfiillung des ganzen 
Kanalsystemes und des Nierenbeckens erhalten. Die Mehrzahl der Auto- 
ren konnte mit der Urographie keine Anomalie nachweisen und gelangte 
deswegen zu der Ansicht, dass diese Untersuchungsmethode bei diesen 
Fallen wertlos ist. LirzENBERGER gelang es bei einem Gravidititsfall 
eine Ausfiillung eines nach oben blinden doppelten Urethers durch Uro- 
graphie zu erhalten, post partum war aber keine Spur des akzessorischen 
Ureters bei der Urographie zu sehen. 

Auf der Réntgenabteilung des Karolinischen Krankenhauses wurden 
in der letzten Zeit zwei Fille mit partiellem doppeltem Ureter, wobei 
der eine Zweig blind nach oben endete, beobachtet. 


Fall 1. 24jahrige verheiratete Frau (S. N.). Seit wenigstens 10 Jahren diffuse 
Schmerzen in der linken Lendenregion, die einen oder einige Tage anhielten, worauf 
beschwerdefreie Intervalle folgten. Im Zusammenhang mit den Schmerzanfallen war der 
Urin triibe. In der letzten Zeit immer stiirkere Beschwerden, so dass Pat. zeitweise nicht 
arbeiten konnte. Anlisslich des letzten Schmerzanfalles starker Harndrang, Schiittel- 
frost, allgemeines Krankheitsgefiihl und heftige, schneidende, krampfartige Schmerzen 
nach links im Abdomen. Wurde in das Krankenhaus mit der Diagnose Nephrolithiasis 
eingewiesen. Subfebril bei der Aufnahme. Abdomen weich, keine Druckempfindlichkeit. 
Keine Druckempfindlichkeit iiber den Nierenlogen. Blutdruck 140/90 mm Hg. Leuko- 
zyten 7 200. 8. R. 35 mm/I Std. Urin triib, aber nicht blutig. Im Sediment miassig Erythro- 
zyten und Leukozyten. Keine Bakterien oder bakterielles Wachstum bei der Ziichtung. 

Bei der Urographie am 7. 7. 1942 wurde auf dem Entleerungsbild eine linksseitige 
Ureteranomalie (Abb. 1), im iibrigen aber normale Verhiltnisse ohne Zeichen fiir eine 
Hydronephrose festgestellt. Auf Grund dieses Réntgenbefundes wurde zwei Tage spater 
eine retrograde Pyelographie nach Cuevassu vorgenommen. Bei der Zystoskopie nor- 
maler Blasenbefund. Auf den Réntgenbildern (Abb. 2 und 3) gute Kontrastausfiillung 
eines nach unten partiell doppelten Ureters, dessen oberes Ende blind schloss. Verzweigung 
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Abb. 1. Abb. 2. Abb. 3. 


gut 3 cm oberhalb der Einmiindungsstelle in die Blase. Der kontrastgefiillte akzessorische 
Blindureter liegt lateral von und dicht neben dem normalen Ureter. Er weist eine Lange 
von 14 em auf, ist keulenférmig und besitzt den gréssten Diameter, gut 1.5 cm, nach 
oben zu. Nach unten hat er die normale Ureterweite. Der obere Pol ist durch eine ziemlich 
tiefe, zirkulire Furche abgeschniirt. 


Fall 2. 66jahrige, nicht verheiratete Lehrerin (H. W.). Am 11. 3. 1943 wegen Ver- 
dacht auf eine Pankreaserkrankung in das Krankenhaus eingewiesen. Seit wenigstens 
25 Jahren diffuse Leibbeschwerden. Zog eine Unzahl von Arzten wegen der Abdominal- 
beschwerden zu Rate. 1929 Cholezystektomie. Wurde 1939 in mehrere Krankenhauser 
aufgenommen, wobei u. a. das Pankreas als vergréssert angesehen wurde, weswegen 
eine Réntgenbestrahlung des Pankreas vorgenommen wurde. Pat. hatte ausserdem seit 
vielen Jahren Colitissymptome mit Verstopfung, Auftreibung und Tenesmen gehabt, 
weswegen eine Dit verordnet wurde. Mitunter Erbrechen. Die unter diesen Jahren vorge- 
nommenen Behandlungen hatten aber alle keinen deutlichen Erfolg, die Patientin hatte 
ihre Beschwerden immer noch und wurde als ausgesprochene Neurotika angesehen. Seit 
vielen Jahren hatte sie Beschwerden in Form mahlender Schmerzen im unteren linken 
Teil des Abdomens sowie ein stindiges Kiltegefiihl in der Blasengegend und gewéhnlich 
Brennen bei der Miktion. Ein Jahr friiher wurde im Urin Eiter festgestellt. Bei der Auf- 
nahme in das Krankenhaus war das Abdomen weich, nicht druckempfindlich, aber etwas 
meteoristisch. Im Abdomen war nichts Pathologisches zu palpieren. Rest-N 31 mg%. 
Der Urin enthielt im Sediment sparlich rote und weisse Blutkérperchen, sonst aber nichts 
Pathologisches. Das Réntgenbild bei der Eingiessung von Kontrastmittel in den Dick- 
darm stiitzt die klinische Diagnose Colitis. Die Réntgenuntersuchung des Magen-Duode- 
nums und des Pankreas ergab normale Verhiltnisse. 

Am 20. 3. 1943 wurde eine Urographie vorgenommen, wobei ein ahnliches Bild wie 
bei Fall 1 erhalten wurde. Auf dem Entleerungsbild (Abb. 4) ist somit eine deutliche Dop- 
pelkontur des linken Ureters innerhalb seines unteren Teiles zu sehen, im tibrigen sind 
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die Verhiltnisse aber véllig normal. 
Die Untersuchung wurde einige Tage 
spiter durch reine retrograde Pyelo- 
graphie auf der linken Seite ad mo- 
dum CHevassu komplettiert. Bei der 
Zystoskopie typisches Bild einer chro- 
nischen Trigonumzystitis. Die Ureter- 
miindung auf der rechten Seite ge- 


der linken Seite offenstehend, halb- 
mondférmig und deutlich grésser als 
normal. Das Réntgenbild (Abb. 5) 
ahnlich dem von Fall 1. Medial vom 
und parallel zum normalen Ureter 
ist somit die Kontrastfiillung eines 
keulenférmigen, etwa 10 cm langen, 
nach oben blind endenden Doppel- 
ureters zu sehen. Der obere Pol ist 
gleichmassig abgerundet, besitzt keine 
Abschniirungsfurche. Die Verzwei- 


‘- gungsstelle einige cm oberhalb der 
Kinmiindungsstelle des Ureters in die 

Blase. 


Nach dieser Untersuchung wurde die Pat. aus dem Krankenhaus entlassen, kam 
aber nach einigen Wochen wieder, wobei das klinische Bild unverindert war. 


Bei den beiden Fallen, iiber die hier berichtet wurde, wurde die 
Anomalie bei der Urographie entdeckt, aber erst durch retrograde Pye- 
lographie ad modum CHEvAssu deutlich klargelegt. Obwohl es somit 
méglich zu sein scheint diese Missbildung durch Urographie zu ent- 
decken, so ist doch die retrograde Py elographie nach der Methode von 
CHEVASSU die einzige sichere Art mit diesem Zustand zurecht zu kommen. 
Die Fille, bei welchen der blind endende Ureter mit einem eigenen Ori- 
fizium in die Blase oder ausserhalb von ihr miindet, kénnen selbstver- 
stiindlich nur durch Zystoskopie und direkte Katheterisierung entdeckt 
werden. 

Die Mehrzahl der friiher veréffentlichten Fille mit dieser Ureterano- 
malie, deren klinisches Krankheitsbild einigermassen ausfiihrlich be- 
schrieben wurde, wiesen langdauernde periodische oder permanente 
Beschwerden der Patienten auf. Das hiufigste Symptom sind Schmerzen 
gewesen, oft von schwerer krampfartiger Natur und nachfolgendem 
Schiittelfrost, Fieber sowie Beschwerden beim Urinieren mit Harndrang 
und Brennen. Bei einigen Fallen kam es zu Erbrechen. Wiederholte, 
mitunter kraftige Hamaturien kamen bei vielen Fallen vor, mitunter als 
einziges Symptom. Nur ein Fall (GorriiesB) war durch Steinbildung 
kompliziert, welche hingegen bei wirklichen, sackférmigen Ureterdi- 
vertikeln gewohnlich zu sein scheint. Der Ursprung der Symptome wurde 


schlossen, klein und schlitzférmig, auf 
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in der Regel lange Zeiten hindurch missverstanden und die Patienten 
mussten oft eine Reihe grosser chirurgischer Eingriffe (Cholezystekto- 
mie, Appendektomie, Salpingo-Oophorektomie, Adhirenzablésungen, 
Nephropexie, Magenresektion u. s. w.) durchmachen, ohne dass eine Ver- 
besserung auftrat. Bei 8 Fallen wurde der blind endende Ureterstumpf 
exstirpiert und bei simtlichen diesen Fallen sind die langwierigen und 
schweren Beschwerden, die vorher jeder anderen Behandlung getrotzt 
haben, prompt und fiir dauernd verschwunden (Nerr, ferner HALE 
und von GELDERN, sowie PLIVERIC, VoRMANN, CAMPBELL, bei den zwei 
Fallen von Harris sowie dem einen Fall von ENGEL). Drainage durch 
einen Katether hat in der Regel nur eine zufillige Besserung bewirken 
kénnen. Bei einem Teil der Falle wurden in der entsprechenden Niere 
hydronephrotische Veranderungen beobachtet. 

Die eigenen Fille, iiber die hier berichtet wurde, wurden leider nicht 
operativ bestitigt. Es scheint aber wahrscheinlich zu sein, dass die 
Krankheitssymptome, die vorhanden waren, von der beschriebenen 
Ureteranomalie herstammten. Friiher beschriebene Falle geben auch an 
die Hand, dass die Erkrankung friiher oder spiter ee Tendenz aufweist 
mehr oder weniger ausgesprochene Beschwerden zu ergeben und dass 
die radikale Therapie eine chirurgische, mit Exstirpation des akzesso- 
rischen Blindureters, ist. 


ZUSAMMENFASSUNG 


Es wird eine Ubersicht iiber die Literatur sowie ein Bericht iiber zwei eigene Fille 
mit partiell doppeltem Ureter, wobei der eine Zweig blind nach oben endet und die sowohl 
mit Urographie als auch retrograder Pyelographie nach CHEvassvu diagnostiziert wurden, 
gegeben. Die eigenen Fille wiesen ein typisches Réntgenbild und ein schwer zu deutendes 
klinisches Krankheitsbild auf. 


SUMMARY 


The author reports 2 cases of a partly double ureter in which one branch was found 
ending blindly in an upward direction and reviews the literature relative to such inci- 
dences. Both cases came under his own observation and were recognized by means of 
urography and retrograde pyelography after Cuevassu. The roentgenograms of the 
author’s own cases showed the typical features of the disease, whereas the interpretation 
of its clinical picture encountered difficulty. 


RESUME 


Aprés une revue bibliographique de son sujet l’auteur communique deux cas person- 
nels de bifidité partielle de l’uretére ot l’une des branches se terminait en cul de sac vers 
le haut, cas qui furent diagnostiqués aussi bien par l’urographie que par la pyélographie 
rétrograde A la fagon de Curevassv. Ces cas originaux présentaient une image radiologique 
typique alors que leur tableau clinique était d’interprétation difficile. 
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FROM THE RADIUM CENTRE, COPENHAGEN (CHIEF: JENS NIELSEN: M. D.) 


PAGET’s DISEASE ON THE NIPPLE, WITH SPECIAL 
REFERENCE TO ITS COURSE AND TREATMENT’ 
by 


Karen Liibschitz 


The term Paget’s disease covers a clinical picture which has been 
known since Sir JAMES PaGET in 1874 in the St. Bartholomew’s Hospital 
Reports published his observations of the affection in 15 patients. He 
begins his communication as follows: 


»I believe it has not yet been published that certain chronic affections of the skin 
of the nipple and areola are very often succeeded by the formation of schirrous cancer 
in the mammary gland. I have seen about fifteen cases in which this has happened, 
and the events were in all of them so similar that one description may suffice. The pa- 
tients were all women, various in age from 40 to 60 or more years, having in common 
nothing remarkable but their disease. In all of them the disease began as an eruption 
on the nipple and areola. In the majority it had the appearance of a florid, intensely 
red, raw surface, very finely granular, as if nearly the whole thickness of the epidermis 
were removed; like the surface of very acute eczema, or like that of an acute balanitis. 
From such a surface, on the whole or greater part of the nipple and areola, there was 
always copious clear, yellowish, viscid exudation. The sensations were commonly ting- 
ling, itching and burning, but the malady was never attended by disturbance of the 
general health. — In some of the cases the eruption has presented the characters of an 
ordinary chronic eczema, with minute vesications, succeeded by soft, moist, yellowish 
scabs of scales, and constant viscid exudation. In some it has been like psoriasis, dry, 
with a few white scales slowly desquamating; and in both these forms, especially in the 
psoriasis, I have seen the eruption spreading far beyond the areola in widening circles, 
or, with scattered blotches of redness, covering nearly the whole breast. I am not aware 
that in any of the cases which I have seen the eruption was different from what may be 
described as long-persis‘snt eczema, or psoriasis, or by some other name, in treatises 
on diseases of the skin; and I believe that such cases sometimes occur on the breast, 
and after many months’ duration are cured, or pass by, and are not followed by any 
other disease. But it has happened that in every case which I have been able to watch, 
cancer of the mammary gland has followed within at most two years, and usually within 
one year. — The formation of cancer has not in any case taken place first in the diseased 
part of the skin. It has always been in the substance of the mammary gland, beneath 
or not far from the diseased skin, and always with a clear interval of apparently healthy 
tissue. In the cancers themselves, I have seen in these cases nothing peculiar. — The 
single note-worthy fact found in all these cases is that which I have stated in the first 


21 A study carried out with support from The Danish National Anti-Cancer 
League; submitted for publication Nov. 27, 1943. 
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sentence, and I think it deserves careful study. For the sequence of cancer after the 
chronic skin disease is so frequent that it may be suspected of being aconsequence, and 
must be always feared, and may be sometimes almost foretold.» 


PaGet’s description of this clinical picture is so clear and vivid that 
there has been nothing to add to it since; but as soon as the disease be- 
gan to be studied histologically the problems presented themselves. The 
fact is that both the pathologically altered cutaneous area of the nipple 
and areola, and also the mammary tissue itself, even if the latter did not 
contain any palpable tumor, were found histologically to present a 
curious and characteristic picture. The epidermis did not, as it would 
be expected, show the well-known picture of eczema, but a picture 
characterised by its content of large, round cells with abundant clear 
light cytoplasm, sometimes with vacuoles, and with a highly stainable 
nucleus of varying size. These cells are found singly or in groups, often 
lying in cavities between the other, natural-looking epidermis cells, not 
connected with the latter by cell-bridges. They are most numerous in 
the basal part of the epidermis, and are so characteristic that by many 
they are considered as pathognomonic for the disease and are known 
under the name of Paget cells. 

In the mammary tissue changes in the milk ducts are found in the 
form of epithelial hyperplasia, sometimes so considerable that the epi- 
thelium fills the entire lumen of the duct. This epithelium shows numerous 
abnormal forms of nuclei, — nuclear changes such as in tumor cells, — 
but as a rule the cells do not resemble Paget cells. These changes, which 
are known as duct cancer, are oftenest found in many plac es in dif- 
ferent milk ducts, and often in several places in the same duct, separated 
by spaces of the latter with normal epithelium. In the places where the 
hyperplasia of the epithelium is present there is around the milk ducts 
a considerable increase of the elastic tissue, and both there and especially 
subepidermally there is round-cell infiltration in the connective tissue. 
Finally, there is sometimes found an incipient penetration of epithelial 
cells from the milk ducts into the latter, and all transitions may be found 
from incipient invasive growth to extensive infiltrating cancer. 

The picture is thus peculiar and has given rise to various theories 
concerning the manner in which the findings should be interpreted, and 
especially as regards the starting point of the disease. As to this, opinion 
is still at variance, and the genesis of the affection is thus still obscure. 

Broadly speaking, the question is whether the superficial eruption on 
the nipple and the areola is a cancer or a precancerous affection, and 
what is the connexion between this superficial affection and the cancer 
which develops in the breast. Is the cancer in the depth of the breast 
due to the superficial affection or is it primary in relation to the latter? 
Or is it a question of two concurrent, primary forms of cancer, or are 
they both secondary to a third, common pathologic condition? And — 
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as more secondary questions, yet inseparably bound up with the others, 

-is the Paget cell a cancer cell? Does it arise in the epidermis or does 
it invade the latter from the milk ducts; and, if so, is it a case of massive 
propagation or can the cells propagate themselves singly, wandering by 
means of pseudpodia! 

From various sides a great deal has been done to get some more 
light on the whole problem by means of histologic investigations, for 
instance also by special studies of the Paget cells. BuTLIN was the first, 
in 1876, to make the disease the object of histologic study. He demon- 
strated the epithelial hyperplasia in the milk ducts, but otherwise shared 
Paget’s view of the affection, that it was a superficial eczema followed 
by cancer in the mammary gland. In 1881, THIN suggested that it was 
primarily a cancer arising in the epithelium of the ducts, in or close to 
the openings of the latter in the nipple; and he introduced the term: duct 
cancer as designation for the epithelial changes in the milk ducts. 

In 1900, Darter called attention to the Paget cells by conceiving 
them as a kind of coccidia, which he called »psorosperms»; but later he 
came to the conclusion that Paget’s disease was a dyskeratosis; by which 
he understands a sort of degeneration of the epithelial cells, as a result 
of which some of these isolate themselves and disengage themselves 
from their neighbors by not like them developing towards keratinisation 
but undergoing special morphologic and chemical changes. He considers 
Paget's disease, Bowen’s disease and molluscum contagiosum as very 
closely related affections. 

Several French authors, among them PAuTRIER, MAsson and CalIL- 
LIAU, have contended sharply against DariER’s conception and maintain 
that Paget’s disease is neither a dyskeratosis nor a precancerous affec- 
tion, but an epidermothropic cancer, which arises in the milk ducts, 
spreads from there through the epithelium, up to the epidermis, and 
only later invades the connective tissue. This opinion, — which, as said, 
was first expressed by Tuin, — that the superficial affection in Paget’s 
disease is a cancer, was already in 1904 strongly maintained by two 
Scandinavian authors, JAcoB2us and whose views concerning 
the origin of the affection differ in other respects; JacoBavus believing 
that the disease originates in the epithelium of the milk ducts, while 
Krogius conceives the Paget cells as arisen in the epidermis by anaplasia 
of the epithelial cells. 

While most authors agree in considering the superficial affection as 
cancer, a few (ARND, BLoopGoop, CoHN) persist in considering it as 
precancerous. Da@rrreL & Grimm would distinguish between two forms 
of Paget’s disease: a simple, which they consider as precancerous, and 
a metastatic, which should be secondary to an adenocarcinoma in the 
breast. HANNEMULLER & Lanpots think that the superficial affection 
is a chronically torpid granulation tissue arisen in the skin as the result 
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of cancerous infiltration in the subjacent tissue. HANDLEY has advanced 
the hypothesis that the cutaneous changes are due to edema resulting 
from blocking of the lymph channels by cancer cells that have been 
carried along outwards toward the nipple from the mammary substance, 
where he imagines the cancer to have arisen in the acini or in the finer 
milk ducts. That cancer cells are so rarely found in the lymph vessels 
he would explain as due to the speedy occurrence around the latter of a 
proliferation of connective tissue so strong as to strangle the cancer and 
leave the lymph vessels as fibrous strings. 

As regards the starting-point of the disease a great many authors 
Drerricu, EBerts, PAuTRiER, Sumit) share the opinion of 
Turn and Jacopzus that it arises somewhere in the duct system, or 
perhaps in the acini. Several (Mason, Murr, Kon, Caro & PRAKKEN) 
think that most likely it begins near the openings of the ducts, corre- 
sponding to the transitional “epithelium existing there, between the cy- 
linder epithelium of the ducts and the pavement epithelium of the nipple. 

Within these broadly traced limits also some other, diverging opin- 
ions have been expressed, respecting which it would lead us too far to 
go into detail; but a couple of the authors who have seen the largest 
number of cases and have studied these minutely must be mentioned. 
CHEATLE, whose views are based on a series of thoroughly examined 
vases, of which he gives a detailed account in the work: »Tumours of the 
Breast» (CHEATLE & CUTLER, 1931), in his first publications, in 1923— 
24, made a particular point of emphasising that the superficial affection 
in Paget’s disease is a cancer, and that both this and the deep cancer are 
primary forms, the connexion between which resides in the fact that 
they must be supposed to be provoked by the same agency. In 1936 and 
1938 he points out, — as it may also be seen from the above-mentioned 
book from 1931, — that the classic clinical picture may be produced 
by various types of disease. (1) The most frequent cause is direct spreading 
on the nipple, of cancer cells arisen in the upper milk ducts; but (2) the 
same picture may be produced by Paget cells alone, or (3) by a cancer 
which, without being a duct cancer, grows outwards toward the skin 
and infiltrates it (but here no Paget cells are seen); and finally, (4) a 
cancer arisen in the sebaceous glands on the surface of the nipple may 
produce an affection of exactly the same appearance as Paget’s disease. 

Murr has since 1927 in several papers spoken about Paget’ t’s disease, 
and also his observations are based on a considerable number of minutely 
studied cases. He thinks that the natural explanation of it is that both 
the superficial affection and the deep cancer are secondary to the same 
factor, namely the intraductal cancer; this being his name for the intra- 
canalicular epithelial hyperplasia which he thinks is present in most 
cases of mammary cancer, arising multicentrically; and which only when 
its seat is near the openings of the ducts determines the development of 
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Paget’s disease. He stresses the intraepithelial growth of the Paget cells 
and considers it likely that they are capable of spreading by movements 
of their own. It may also be mentioned that some authors (Jacopavus, 
RiBpBERT, M. B. Scumipt) believe that a cancerous tumor which, without 
being a duct cancer, grows from the deep outwards toward the skin and 
infiltrates the latter, may produce a histologic picture entirely similar 
to that of Paget’s disease; but this is denied by others, especially by 
CHEATLE. 

Of Scandinavian authors must, besides Jacopaus and Kroatus, be 
mentioned BANG & GULDBERG, who in a paper from 1935 state that 
they consider Paget’s disease to be a cancer, but distinguish between two 
forms, a metastatic when there is a coexisting cancer of the breast, and 
a primary, epidermal form. Banc, who has studied the material of the 
Radium Centre microscopically, now thinks, however, that the term: 
duct cancer may well be applied to all cases of Paget’s disease, if we by 
duct cancer also understand a cancer which arises where the milk duct 
passes over into the epidermis; because we in that case should have a 
Paget’s disease without tumor in the depth, whereas the cancer that 
begins farther down in the milk duct takes some time to advance along 
the wall of the duct, whereby it gets time to develop a tumor in the 
deeper part of the breast. 

Also another Scandinavian author, Hvau (1936), has dealt with the 
subject. He thinks that only the cases in which deep cancer is present 
can be spoken of as true Paget’s disease, where there are Paget cells 
both in the milk duct and in the basal part of the epidermis; while in the 
vases without deep tumor there are Paget cells only in the middle layer 
of the epidermis, and also hyperkeratosis and parakeratosis; wherefore 
they must be considered as cases of Bowen’s disease or related to it. 

‘As said, the Paget cells have been the object of special studies, which 
have not, however, resulted in any agreement as to their nature and 
origin. JAcoBzuUS, Murr and others consider them as cancer cells arisen 
in the duct system, from whence they have wandered, intraepidermally, 
out into the epidermis of the nipple, perhaps by means of pseudopodia 
(Masson); while Krocrus, KrerpicH, BLoopGoop and others consider 
them as cancer cells arisen intraepidermally on the nipple. KRerpicu, 
however, thinks that they are anaplastic melanoblasts. Others again, as 
LupForp (cited by CHEATLE) consider them as degenerative cells: and 
in line with this is DARIER’s conception of them as an expression for 
dyskeratosis. Their peculiar appearance is by some supposed to be due 
to osmotic changes (HANNEMULLER & LaNnpots) or to the absorption 
of glycogen (ARND). 

That “Paget” s disease also occurs outside the breast is a fact already 
hinted at by Pacer. The first absolutely authenticated case of this kind 
(on the genitals of a man) was published already in 1889, by CROCKER. 
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A survey of the cases known up to 1937 — 57 in all — was published by 
WEINER, but only in 15 of them is the diagnosis beyond doubt, in 10 
others probably correct. Both sexes are represented. Of the fifteen ab- 
solutely sure, 5 are male, 10 female, and the site in both sexes in most 
vases the external genitals; besides which there are a few cases in the 
axilla. WEINER himself reports a well examined case in the vulva, the 
origin of which was probably from a sudoriferous gland; and is thereby 
lead to explain Paget’s disease as an affection specially connected with 
the apocrine sweat glands in the axilla and the anogenital region, and 
among which also the breast must be reckoned. Thus, both the mammary 
and the extramammary cases of the disease, which, as experience shows, 
have their site precisely in those parts of the body, can naturally be 
explained as a clinical and pathologic entity; and WEINER moreover 
suggests that we here have an explanation of the sex preference of the 
disease; because the apocrine glands show a distinct relation to the func- 
tion of the sexual glands. 


Author’s Material 


At the Radium Centre in Copenhagen there were in the years 1929 
—1942 seen 27 cases of Paget’s disease on the mamma and | case on the 
vulva. During the same period the number of cases of cancer of the 
breast was 967; of which total Paget’s disease thus constituted 2.9 per 
cent. It is thus in Denmark, as elsewhere, a relatively uncommon affec- 
tion, and a total of 27 cases therefore so considerable that the conclusions 
that may be drawn from it must have some weight. Though the material 
is not quite uniform and the therapy employed has not been the same 
in all the cases either, it has been possible to use it for study of the re- 
sults of the treatment; and I believe that especially an evaluation of the 
roentgen treatment must be of interest; all the more because this has 
not been attempted before. In the literature on the disease there are, 
in fact, only reports of isolated, or a few, cases treated by roentgen: 
most of them without precise information respecting the quality and 
quantity of the treatment given. The present material. in which all the 
cases except two were given roentgen treatment, should therefore lend 
itself well to give an idea of the benefits that may be derived from such 
a therapy in this special form of cancer, which with its lengthy course 
and late invasive growth must be characterised as a relatively benign 
form of cancerous growth. 

The patients were all women, in ages from 39 to 86 years; most of 
them between 60 and 80. Clinically, the affection manifested itself im 
the manner already described by Paget, by the appearance on the 
nipple of a red spot, accompanied by a slight tingling, itching and burning 
sensation, but without pain. Often there was a slight exudation, but just 
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Fig. 3. Fig. 4. 


Fig. 1. Typical skin affection in Paget’s disease of fully a year’s duration. (After 
fractional short-distance roentgen treatment with 5,200 r. in all, the patient has now 
been symptom-free between three and four years). 

Fig. 2. Extensive Paget-eruption on the breast, of 3 years’ duration. (Treated in 
1939 with fractional, deep irradiation of the breast, 1,800 r. in all. A fresh eruption, 
developed in 1941 above the old one, healed after fractional short-distance irradiation 
with 3,000 r. in all. The patient now symptom-free). 

Fig. 3. Same case as Fig. 2. Passing growth of the epithelium, from epithelial 
islands and the periphery of the affection, during the first half of the period of roentgen 
treatment. 

Fig. 4. Same case as Figs. 2 and 3. The cutaneous affection healed. The skin 
of the cicatrix a little pale and thin, but otherwise natural. 


as often the eruption was dry. Often it was for a long time covered with 
a crust, and when this fell off or was removed the red, moist or dry sur- 
face would again be seen. Though many of the patients used different 
local treatments, such as ointments, painting with lapis, etc., there was 
no healing, and the affection spread slowly. In most cases it within a 
few months caused the patient to seek medical advice, and in some of 
these cases local treatment of one kind or another was instituted, and 
sometimes continued for months, or even for years. In most cases the 
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Fig. 6. 


Fig. 5. Very extensive Paget-affection of 18 months’ duration, with tumor forma- 
tion. In the centre of the eruption the tumor has broken through the epidermis. (Treated 
with fractional, deep irradiation of the breast, 5,155 r. in all. Complete regression of the 
tumor, and healing of the cutaneous affection except two small areas peripherally and 
one in the centre, which were treated with fractional short-distance irradiation in two 
sessions, 1,500—4,800 r. After the healing there remained a roentgen ambustion, cen- 
trally, which was removed by excision. The patient died at her home 3 years after the 
treatment. The cause of death uncertain; possibly recurrence or metastases of the mam- 
mary tumor). 

Fig. 6. Same case as Fig. 5. Passing growth of the epithelium, from epithelial 
islands and the periphery of the affection, during the first half of the period of 
roentgen treatment. 
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Fig. 8. 


Fig. 7. Same case as Figs. 5 and 6. The cutaneous affection is after epidermitis 
beginning to heal by epithelial growth from the periphery. 

Fig. 8. Same case as Figs. 5,6 and 7. The cutaneous affection has healed with 
exception of three small areas. Also the tumor has regressed. 


patient was, however, after the treatment had for some time proved 
ineffective referred to the Radium Centre. But on an average already 
about a year (and in some cases therefore several years) would have 
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Fig. 9. Section from nipple of the breast. (Magnification 35). Paget cells and 
cavities in the epidermis. Opening of a milk duct with duct cancer into the patho- 
logically transformed epidermis. 

Fig. 10. Section from nipple of the breast (Magnification x 300). Epithelial pro- 
jection extending into the connective tissue. Several Paget cells with clear cytoplasm, 
one of them with crescent-shaped nucleus. Also a small intraepidermal cavity is seen. 


elapsed since the patient first became aware of her affection, and the 
eruption had by then spread not only to the areola (10 cases), but also 
beyond it (6 cases); in a few cases covering nearly the whole breast. Only 
in 4 cases was the nipple completely effaced. This symptom is thus not 
particularly constant; and espec ially is it noticable that it was absent 
in several cases in which the disease was of some years’ duration. 

Palpable tumor in the breast at the time when the patient was referred 
to the Radium Centre was observed only in one case; namely in the 
only patient in whom the cutaneous affection had spread to the whole 
surface of the breast. In none of the others could any tumor be felt; 
though, as said, the eruption on the skin was already of several years’ 
standing. In one patient, 77 years old, an eruption, now 10 < 7 em. in 
diameter, had even been present for as long as five years. Another, 86 
years old, with an eruption about 3 cm. in diameter, stated that 1 
had been present for many years. 

It is also characteristic for the benign course of the disease that the 
above-named patient with palpable tumor in the breast was the only 
one in whom distinctly cancerous axillary glands were found at the time 
of reference to the Radium Centre. It is true that several others had a 
few small, palpable glands in the axilla; but the course of the disease 
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indicated that they were not 
the seat of metastases, and in 
a few of the cases this was also 
verified by microscopy after 
operation. 

In all the cases except one, 
the diagnosis was verified by 
histologic examination. One 
patient, with an eruption as 
large as a palm on one of her 
breasts, refused to have a bi- 
opsy performed and would not 
hear of operation, either; but 
her case was clinically suffici- 
ently characteristic to justify 
its inclusion in the material; 
especially as also the course of 
her disease, with subsequent Fig. 11. Section from vulva. (Magnification 
development of tumor - the 300). Showing numerous Paget cells with clear 
breast, confirmed the diagnosis. cytoplasm; some of them with crescent-shaped 

In most of the other cases nucleus. 
biopsy was made of the super- 
ficial Paget affection, in some cases also, with Christiansen’s rotating tre- 
phine, of the mammary tissue. In a few of the cases, especially from the 
early years, the histologic diagnosis was only obtained after operation on 
the breast. For one of these, a case from 1934, where only a small section 
from the breast was examined histologically, we only have the diagnosis: 
solid carcinoma, whereas no microscopy was done of the nipple; but as 
both the clinical picture and the course of the disease were typical also 
this case has been included in the material. The mammary substance 
was examined in 9 cases by trephine-biopsy, in 10 by operation. Most of 
the preparations from operations (7) were studied in serial sections of 
the tissue, including the nipple, so that a good idea of the conditions in 
the milk ducts was obtained. 

The histologic picture was in all cases the quite typical one of Paget’s 
disease. Thus, corresponding to the affection on the surface there were 
changes in the epidermis characterised by the presence of Paget cells. 
These were lying intraepidermally, as large, round cells with clear cyto- 
plasm and often with dark nucleus, between the normal cells, and were 
found in all the layers of the epidermis, but oftenest in the base-cell 
layer. They lie isolated from the other cells of the epidermis, are as a 
rule larger than these, and entirely without cell-bridges. They are cap- 
able of division and are not infrequently found in mitosis. The cytoplasm 
is often clear and cannot be stained by the ordinary methods. The nuclei 


138 KAREN LUBSCUITZ 


Fig. 12. Fig. 13 


Fig. 12. Section from vulva. (Magnification x 35). Opening of a sweat gland on 
the surface of the skin. Paget cells in the basocellular layer of the epidermis. 

Fig. 13. Section from vulva. (Magnification x 35). Partly adenomatous hyperplasia 
of the sweat glands and blocking of the efferent ducts by cells altered to the resem- 
blance of a duct cancer in carcinoma of the breast. 


are various; sometimes larger than the normal, sometimes small and 
pycnotic; at other times crescent-shaped, pushed out to the margin of 
the cell by the vacuolised cytoplasm. 

As described, the Paget cells are often found isolated and singly, as 
large, round cells standing out against the surrounding, normal cells in 
the epidermis; but they are also often found in small clumps in cavities 
between the other cells of the latter. Also the formation of such intra- 
epidermal cavities containing cells is characteristic for Paget’s disease. 
It is not a question of w idened lymph spaces, — on the contrary, the 
adjoining lymph spaces are often narrowed, — but of cavities formed 
as the result either of break-down of cells or of an »extracellular edema». 

Of other. simultaneous changes one finds emigration of round cells 
into the corium and, especially, often some infiltration of plasma cells; 
but the last-named change is nothing characteristic. 


The Origin of the Paget Cells 


It is evident that the Paget cells must in some way or other have 
something to do with the milk ducts or the acini; for in the usual forms 
of skin-cancer they are not found. On the other hand they are char- 
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acteristic both for those cases of breast cancer, especially duct cancer, 
in which the described changes in the nipple are present, and for some 
cases of cancer in which there are cutaneous changes connected with the 
apocrine sweat glands, which, as said, must be considered as glands 
homologous with the breast. The probability is therefore that the Paget 
cells are cells in the orifices of the milk ducts or the sudoriferous glands, 
which become cancerised and invade the epidermis Such a cancerisation 
may then occur simultaneously or successively at various points of the 
canal system formed by the milk ducts and their acini, both out to- 
wards the surface of the skin, where it then gives rise to the eczematous 
change in the latter; and in depth, where it at first may persist as a 
»precancerous»> change in the epithelium of the milk ducts and only later 
give rise to the formation of a palpable tumor, when the cells break 
through the basal membrane and begin to infiltrate the surroundings. 
As a rule, the cancerised cells in the deeper parts of the milk ducts do 
not assume the form and type of Paget cells. In this manner Paget’s 
disease becomes a sort of »local» systemic disease connected with the 
canal system in the breast (and in certain other glands of the skin). The 
peculiar manner of its spread in the latter should then be due to these 
cancerised cells being only slightly »virulent» and as epithelial cells 
spreading especially in the direction where they find the for them most 
favorable conditions for growth, namely along the surface. 


The superficial Affection and the Tumor Formation in the Breast 


As it will be understood from the foregoing, it is only in a relatively 
late stage of Paget’s disease that we can expect to find tumor formation 
in the breast by palpation. But by trephine-biopsy it may be expected 
that microscopically demonstrable changes in the depth will be found 
earlier, — and therefore at a time more favorable for the institution of 
therapy, — in the form of tumor-cellular changes in the epithelium of 
the ducts. It must not be expected, however, that the trephining always 
will give a positive result. For in the first place it isn’t always that all 
the milk ducts are involved at the same time; in the second place some 
sections of a duct may be altered, others not. A normal finding at the 
first attempt must therefore not lead one to wait for further develop- 
ments, but in case of doubt rather to attempt to ascertain the true na- 
ture and extent of the affection by means of a second biopsy. It seems 
that in some rare cases the affection may be confined to the nipple, and 
no changes exist in the deeper parts of the milk ducts; but these cases are 
probably so exceptional that they had better bot be reckoned with, as 
changes in the depth are always difficult to exclude. 
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Treatment and Results 


Already from the time when Paget’s disease was first recognised 
both local applications, such as ointments, etc., and surgery have been 
employed in its treatment. The dermatologic treatment is, however, 
advocated only by one author; namely by BLoopGoop, who thinks that 
in the early stages the disease may be cured by that means. Most of the 
others, so far as they speak of its treatment at all, recommend surge ry 
and agree in advising radical operation. To these two methods must 
now be added treatment by roentgen, which however does not appear 
to have been thoroughly tried on a large scale anywhere. 

In 1936, Ross reported 8 cases, six of which were without palpable 
tumor. Four were operated upon, 1 got radium puncture, 1 roentgen 
treatment. Three patients died of metastases. In 1937, Coun published 
a material of 9 cases, 5 of which had been given roentgen treatment. Two 
died of metastases. He advocates biopsy and, if Paget’s disease is found, 
radical ablation of the breast; and he risks himself so far as to say that 
nothing speaks against giving preoperative roentgen treatment. But he 
advises against local roentgen treatment without preceding biopsy, on 
the ground that such treatment, by producing superficial healing, may 
result in cancer in the mammary tissue being overlooked. 

Besides these, a statistical report, by Harrineton, of the operated 
cases of breast cancer from the Mayo Clinic, 1910—1933, may be briefly 
mentioned. The total number of cases was 4,628, only 34 of which (= 0.7 
per cent) were Paget’s disease. In 32 per cent of these, metastases in the 
glands were found on operation, and of these, 46 per cent lived for 3 
years, 43 per cent for 5 years, 50 per cent for 10 years. For the patients 
without glandular metastases the figures were: 3 years’ survival 87 per 
cent, 5 years 75 per cent, 15 years 33 per cent. There were certain devia- 
tions from the results in cancer of the breast, but hardly greater than 
may be explained as due to the small number of cases of Paget’s disease. 

At the Radium Centre in Copenhagen, on the other hand, all the 
patients except two were treated with roentgen. The results obtained 
are therefore of therapeutical interest and shall here be related in some 
detail. 

First, it may be remarked that in the 2 cases in which roentgen was 
not employed the treatment was exclusively surgical, with radical opera- 
tion as soon as the diagnosis had been established. They are both of re- 
cent date (from 1942), and therefore of no significance so far as the analysis 
of the lasting results is concerned. 

The remaining 25 cases, the treatment of which primarily consisted 
exclusively in irradiation with roentgen, fall into two groups: [) a larger, 
of 15 cases, in which roentgen was the only treatment employed, and 
II) a smaller, of 10 cases, in which at some later time a surgical operation 
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was performed, as a rule owing to recurrence. The first of these groups 
is of course the most interesting; but the second is necessary for the 
evaluation of the effect of the initial irradiation, and may, besides, give 
supplementary information about the local process of healing of the 
Paget disease in the skin. The results of the treatment are the following: 


Alive after Alive after Alive, of the 
5 years 3 years whole material 
All Cases (27)... . . . . 6 of 14 (43%) 10 of 20 (50 %) 16 of 27 (59 %) 
Cases treated with roentgen 
8 of 10 (80 %) 10 of 15 (67 %) 


Eleven patients died, 6 of them of metastases (respectively 7'/,, 7, 
6, 4 and 3°/, years after they had been referred to the Radium Centre), 
2 perhaps of metastases (resp. 3 and 3'/, years after being referred to 
the R. C.), and 3, in clinically symptom-free condition, of intercurrent 
disease (resp. 5, 2°/, years and 9 months after being referred to the R. C.). 

A comparison of the results obtained at the Radium Centre in the 
treatment of Paget’s disease and in operable breast cancer shows that 
as regards the lasting results there is no difference between the former 
and the operable mammary carcinomas treated with radical operation 
and postoperative irradiation (38 per cent symptom-free for 5 years, out 
of a total of 210 cases); whereas the operable mammary carcinomas which 
were given pre-operative roentgen treatment, in strong doses, before ra- 
dical operation seem to show a more favorable course (50 per cent symp- 
tom-free for 5 years, out of a total of 132 cases). Of course, the small- 
ness of the figures for Paget’s disease are an element of considerable un- 
certainty. 

The technic of the roentgen treatment employed in this disease has 
not been entirely uniform, but in the great majority of the cases ray 
qualities with rather slight deep effect were used. In 5 cases the irradia- 
tion was in the beginning given as real low-voltage short-distance treat- 
ment, from a distance of 5 to 7 cm., with 60 kv. and 2 to 4 ma. filtered 
through 0.1 mm. Cu. (monopan apparatus); in 5 cases the first treatment 
was given as a more deep-going, still relatively superficial irradiation 
with 100 to 180 kv., 2 to 4 ma., 1 to 3 mm. Al., from a distance of 15 to 
40 cm. The total dose was from 3,000 to 6,000 r., given fractioned. In a 
couple of cases smaller, more massive doses were given (800 to 1,600 r. 
in a single exposure). 

Only in 2 cases was a treatment covering the whole breast given, 
with more strongly penetrating radiation: 180 kv., 0.5 mm. Cu., distance 
40 cm. Also in these cases the irradiation was fractioned; but the total 
dose was nevertheless rather moderate, in one case 1,600 r., in the other 
1,800 r. 
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Even with this technic, which we now consider as inadequate, more 
than symptomatic effects were obtained, inasmuch as in 5 cases out of 
14 dating back more than five years not only the Paget affection on the 
breast was completely healed, but for a considerable number of years 
no tumor formation has appeared in the deeper part of the mammary 
gland. As already said, this seems to indicate that the duct cancer, — 
which we with most other authors think accompanies, or rather, perhaps, 
is the cause of the skin eruption in Paget’s disease, — in a certain number 
of cases may arise so near to the openings of the milk ducts into the nipple, 
and may for a time remain so superficial, that even an only slightly 
deep-going irradiation may produce lasting freedom from symptoms. 
Such a form of irradiation will always be uncertain, however; because 
it is impossible to pick out beforehand precisely the cases in which the 
‘~ancerous transformations in the milk ducts are superficial and localised, 
so that a superficial irradiation will be likely to succeed. It will be far 
more reasonable to transirradiate the whole breast effectively, together 
with the superficial affection, with more penetrating radiation; in other 
words, to give a tangential irradiation of the breast through two flan- 
king fields, best probably in the form of a real fractional, protracted 
irradiation. Unfortunately this form of treatment, which we intend to 
employ in the future, was not primarily used in any of our cases; but in 
several of them we have used strong, fractional, deep irradiation of the 
whole breast secondarily, when a tumor developed there shorter or longer 
time after the affection of the skin had healed; and have in that manner 
obtained complete and long-lasting regression of the growth. Thus, in 
two cases, in which a tumor developed in the mammary gland respec- 
tively 2 and 6 years after low-voltage short-distance roentgen treatment 
of the cutaneous affection, these tumors disappeared entirely after a 
strong, fractional deep irradiation and have shown no signs of recurring 
in the three years since. 

The cutaneous affection has in all cases without exception shown 
good sensitivity to the rays, and could be made to heal when the dose 
was not too small. Only in two cases did the eruption recur, but in these 
the doses had been so small as respectively 800 and 1,600 r. In the others, 
where 4,000 to 6,000 r. were given fractioned, as short-distance irradia- 
tion, smooth healing with no recurrence was obtained. The cutaneous 
affection in Paget’s disease must therefore, according to our experience, 
be considered as quite as, or rather more radiosensitive than, the basal- 
cell carcinomas of the skin. 

The study of the reaction and healing of the eruption on the skin 
before and after fractional roentgen irradiation shows some curious 
features, which may be observed with particular nicety in the largest 
Paget affections. During the first part of the period of treatment there 
is seen a temporary growth of the epithelium, not only from the margin, 
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but also, and particularly marked, from the small »islands» of epithelium 
on the red, excoriated surface of the affection. This growth ceases later 
during the treatment, and the epithelial islands disappear under de- 
velopment of an exudative epidermitis; whereupon the actual healing 
occurs chiefly by epithelial growth from the margin. The cause of this 
phenomenon is uncertain. The most likely explanation is that the Paget 
cells during the first part of the irradiation become so greatly damaged 
that remaining normal epithelial cells in the islands for a time become 
capable of spreading themselves. It is true that the possibility that the 
Paget cells themselves by the irradiation become transformed into nor- 
mal epithelial cells cannot be excluded, but this must be considered as 
less likely. 

The healing of the actual epidermitis leaves the cutaneous surface 
smooth, as a rule with slightly thin and pale skin, in which there later 
develops more or less marked teleangiectasies; but oftenest without any 
other pronounced cicatricial changes due to the rays. 

As already said, the technic of irradiation employed must be con- 
sidered as inadequate, because it hasn’t taken into account the tumor 
development in the depth which in most cases occurs simultaneously 
with the eruption on the skin. It can therefore not be taken as a measure 
for the results that may be obtained with roentgen treatment in Paget’s 
disease when the best possible radiation technic is employed. 

Tumor formation in the mammary tissue after the irradiation treat- 
ment used by us occurred in our whole material in 10 of 25 cases. The 
time after which it was ascertained varied, from a few months to six 
years after the initial roentgen treatment. In most cases it was a palp- 
able tumor in the glandular tissue of the breast. The microscopic exam- 
ination showed invasive duct cancer, except in two cases, where at the 
histologic examination only intraductal proliferations of the epithelium 
were found, without perforation of the basal membrane. In 3 cases de- 
velopment of duct cancer was found by exploratory trephining at a 
time when no palpable tumor could be demonstrated in the breast. (In 
this connexion it may be mentioned that in a couple of cases which have 
been clinically symptom-free for more than five years after the irradia- 
tion trephine-biopsy from the mammary tissue has failed to demonstrate 
any signs of development of duct cancer). 

On the whole, the developed duct cancer has not shown any partic- 
ular tendency to rapid growth locally. Yet it has in 6 cases spread to the 
axillary glands, and in 4 cases produced distant metastases exactly like 
an ordinary mammary carcinoma. As the duct cancer, as already said, 
in several cases has proved quite radiosensitive it is not unreasonable 
to suppose that roentgen treatment alone, in the form of fractional, if 
necessary protracted, irradiation of the whole breast and the axillary 
glands, may have a radical effect, and the possibility of replacing the 
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surgical treatment by a purely roentgenologic therapy thus have come 
within reach. As yet, however, no such convincing results have been 
obtained as would justify us in confining the treatment in all cases to 
roentgen alone. For the present the normal procedure must as far as pos- 
sible in every case of Paget’s disease be to use radical surgery after the 
same principles as in operable mammary carcinoma; that is amputation of 
the breast and evacuation of the axilla. Whether the surgical operation 
should be combined with ray treatment is probably for the time being 
an open question. The experience made at the Radium Centre in Co- 
penhagen with combined surgical and radiologic treatment of breast 
cancer is, — as mentioned elsewhere, — that the postoperative irradia- 
tion with moderate doses rests on a feeble theoretical basis and seems 
to be of slight or doubtful value, whereas preoperative irradiation with 
stronger, fractional doses seems to result in an appreciable improvement 
of the results. By analogy with this, the preoperative irradiation in this 
form should presumably be of value also in Paget’s disease, and should 
therefore be tried. 

In those cases of Paget’s disease where advanced age or complications 
of other kind considerably i increase the risk involved by, or must be said 
to contraindicate, operation, there will, as in the technically inoperable 
cases, be reason to attempt a curative roentgen treatment. This must be 
carried out in the form of fractional, if necessary protracted, irradiation, 
both of the whole breast and of the axilla, with doses that may be ex- 
pected to have a cancericidal effect. The total dose should be at least 
about 4,000 r. in about 4 weeks; that is a total dose which, with the 
irradiation technic and treatment time used by us, produces a strong, 
dry, desquamating epidermitis on the skin of the breast, in the axilla 
bordering on superficially exudative epidermitis. 

It will no doubt take some time before it will be possible in this way 
on the basis of clinical observations to come to a fairly safe estimate of 
what may be accomplished by roentgen treatment in Paget’s disease; 
especially because the affection is relatively uncommon. Yet it is un- 
doubtedly of interest to keep working with the question. Histologic 
studies of preparations from operations for breast cancer where the 
operation had been preceded by strong irradiation seem to show that the 
radiosensitivity of the different histologic types of mammary carcinoma 
is extremely various; some forms being so highly radiosensitive that there 
is possibility of complete sterilisation of the tumor. To find and as far 
as possible delimit these histologic types is one of the tasks of radio- 
therapy. Several experiences seem to indicate that Paget’s cancer is one 
of the forms in which a purely radiologic therapy is likely to succeed. 

In the last year or so we have in the treatment of Paget’s disease as 
far as possible kept entirely to surgery; firstly because we must consider 
this treatment as still the safest; secondly in order to obtain from the 
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operations a series of preparations for histologic studies of the connexion 
between the deep and the superficial affections in this curious disease. 
But when this material shall have become sufficiently large it is our in- 
tention in steadily increasing degree to use roentgen treatment, on the 
lines indicated in the foregoing; especially i in deg sling with the biologically 
inoperable cases and borderline cases; but most ‘probably also, as in- 
creasing experience shall warrant it, in the operable cases. 


Extramammary Paget’s Disease 


Among the Radium Centre’s cases of Paget’s disease there is, as said, 
also an extramammary one. The patient is a woman, 42 years old, who 
was referred to the Centre in 1941 after having suffered for three years 
from intense pruritus of the vulva, against which all sorts of salve treat- 
ment had proved ineffective. In 1938 and 1939 she had had a few super- 
ficial roentgen treatments (125 r., through 1 mm. Al.), which for a time 
had relieved the itching. 

When she came to the Radium Centre, objective examination showed 

a typical Paget eruption on the vulva, localised to the left major and 
minor labia, with v ividly red surface and small leucoplakial thickenings. 
No palpable glands in the groin. A partial vulvectomy was done; but 
recurrence set in, and in September, 1942, the cancer-infiltrated tuisse 
was again extirpated. Roentgen treatment was considered, but the idea 
abandoned on account of the reaction that a strong ray treatment would 
produce in this region. 

Microscopy of the tissue removed at the first operation, in 1941, 
showed changes in the epidermis typical for Paget’s disease. Between the 
normal cells, others were found with nuclei often somewhat darker, and 
often with entirely clear cytoplasm. As a rule the nucleus of these cells 
was situated centrally; in a few cases it was pushed out against the 
periphery and crescent-shaped. A few had two nuclei, and a few were 
in mitosis. These cells were roundish and were found singly between the 
other, normal ones, partly in, or along the margin of, small intraepidermal 
cavities. In some places they took the place of the basal-cell layer of 
the epidermis. 

Besides this change there was another, which completely resembled 
a duct cancer in the breast. In the subcutaneous connective tissue there 
were formations resembling sweat glands, enlarged by proliferation of 
the epithelial cells, and, out from these, ducts greatly widened by proli- 
feration of the cells into the lumen. These proliferating cells showed many 
abnormal forms, often reminding of the Paget cells just described. On 
the surface of the skin their ducts, of which several were seen, continued 
directly over into the transformed epidermis. The transformation of the 
latter was not confined to this, but appeared to extend far beyond the 

10— 440088. Acta Radiologica. Vol. XXV. 
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places where the altered ducts from the sweat glands were demonstrated. 
There was no invasive growth into the surrounding tissue. Diagnosis: 
Paget s diee ase (extramammary). Sweat glands altered to the resemblance 
of duct cancer. - - Microscopy of the tissue removed by second vulv- 
ectomy (1942): The changes are of precisely the same nature as described 
in the foregoing. No diffuse, invasive growth of epithelium into the con- 
nective tissue has been demonstrated, but the proliferation of the epi- 
thelial cells, especially in the efferent ducts of the sudoriferous glands, is 
extremely strong; and in some places there seems to be a beginning per- 
foration of the basal membrane. There is hardly any doubt about the 
incipient malignancy of the disease. Diagnosis: Duct cancer in sweat- 
gland system. (sign.: Frrptyor Bane). 

This case may thus be added, as the 16th, to the fifteen hitherto 
known sure cases of extramammary Paget’s disease; and by its unmis- 
takable connexion with the sudoriferous glands it supports the theory that 
Paget's disease is a special disease of the latter. 


SUMMARY 


After briefly reviewing the history of Paget’s disease and the various conceptions 
of its pathogenesis, the author, on the basis of 27 cases treated at the Radium Centre 
in Copenhagen, discusses its occurrence (2.9 per cent of all the breast-cancer cases), 
and its clinical picture. Further, the microscopic picture is described. The origin of the 
Paget cells, as well as the relationship between the superficial affection and the tumor 
formation in the mammary substance are discussed. 

Twenty-five patients were given roentgen treatment, chiefly fractional short-dis- 
tance treatment or slightly penetrating irradiation; in 15 cases as only therapy, while in 
10 surgical operation was later performed owing to recurrence. The technic and dosage 
of the roentgen treatment are described. With a total dose of 4,000 to 6,000 r. given as 
fractional treatment the cutaneous affection healed smoothly, and there were no recur- 
rences. Also the duct cancer and the tumor developing from it showed considerable 
radiosensitivity, so that there is prospect that an adequate radiotherapy may have a 
curative effect. The results of the treatment are discussed in detail and are compared 
with the results in the treatment of cancer of the breast. 

Finally is mentioned a case of Paget’s disease in the vulva, clearly developed from 
a sudoriferous gland. 


ZUSAMMENFASSUNG 


Verf. berichtet kurz iiber die Geschichte der Paget’s Krankheit sowie iiber die ver- 
schiedenen Anschauungen, die iiber ihre Pathogenese geltend gemacht werden, bespricht 
ferner die Frequenz dieser Krankheit (diese ist 2 2.9 % aller Fille von Brustkrebs), ihr 
klinisches und mikroskopisches Bild unter Zugrundelegung von 27 Fiillen, die im Radium- 
institut in Kopenhagen behandelt wurden. Weiteres wird der Ursprung der Pagetzellen 
und der Zusammenhang zwischen der oberflichlichen Affektion und der Tumorbildung 
in der Mammillarsubstanz behandelt. 

25 Kranke wurden mit Réntgenstrahlen behandelt, zum gréssten Teil mit frak- 
tionierter Nahbestrahlung oder mit Strahlen von einiger Tiefenwirkung. In 15 Fiillen 
war dies die einzige Behandlungsmethode, 10 Fille wurden wegen Riickfall nach er- 
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folgter Bestrahlung operiert. Die Technik und die Dosierung werden beschrieben. Frak- 
tionierte Bestrahlung mit Gesamtdosen von 4000- bis zu 6000 r fiihrten ohne Riickfall 
zu einer glatten Heilung der cutanen Affektion. Auch Cancer des Ductus und der von 
diesem ausgehende Tumor zeigten betrichtliche Radiosensibilitit. Es bestehen daher 
giinstige Aussichten, dass mit einer zweckentsprechenden Radiotherapie Heilerfolge er- 
zielt werden kénnen. Alle Einzelheiten der mit der Behandlung erzielten Resultate wer- 
den besprochen. Ferner werden diese Resultate mit denen, bei der Behandlung des Brust- 
krebses erzielten verglichen. 

Schliesslich berichtet der Verfasser iiber einen Fall von Paget’s Krankheit in der Vulva, 
die offensichtlich von einer Schweissdriise ausging. 


RESUME 


Aprés un apercu historique de la maladie de Paget et des diverses conceptions tou- 
chant sa pathogénie l’auteur, qui se base sur 27 cas traités au Centre du Radium de Copen- 
hague, discute de sa fréquence (2.9 pour cent de tous les cas de cancers du sein), et de son 
tableau clinique. La discussion porte sur l’origine des cellules de Paget ainsi que sur la 
relation existant entre l’affection superficielle et la formation de la tumeur dans la sub- 
stance du sein. 

Vint-cing malades regurent un traitement par les Rayons Reentgen, principalement 
sous forme de radiothérapie fractionnée 4 courte distance ou légérement pénétrante, 
tandis que dans dix cas on pratiqua par la suite une opération chirurgicale 4 cause de 
récidive. L’auteur décrit la technique et indique les doses du traitement. Avec une dose 
totale de 4000 4 6000 r., fractionnée, la lésion cutanée guérit facilement et il n’y eut pas 
de récidives. De méme le cancer canaliculaire et la tumeur développée 4 partir de lui 
montrérent une radiosensibilité considérable, de sorte qu'il y a espoir d’obtenir un effet 
curateur par une radiothérapie adéquate. Les résultats du traitement sont discutés en 
détail et comparés avec ceux du traitement du cancer du sein. 

Pour finir il est fait mention d’un cas de maladie de Paget au niveau de la vulve, 
évidemment développée 4 partir d’une glande sudoripare. 
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FROM THE MEDICAL CLINIC, ACADEMIC HOSPITAL UPSALA 
(CHIEF: PROFESSOR G. BERGMARK) 


RELAPSING, DIFFUSE, PULMONARY BLEEDINGS OR 
HEMOSIDEROSIS PULMONUM A NEW CLINICAL 
DIAGNOSIS! 


by 


Jan Waldenstrém 


The following two case histories seem to be of considerable interest 
as they represent a practically unknown roentgenological and clinical 
picture. The anatomical lesion causing these symptoms was described as 
early as in 1921 by CEELEN and very “thoroughly by MontTaLpo in 1938. 
Since that time, only details have been added. The clinical picture found 
in two personal observations (one with clinical diagnosis only) was dis- 
cussed by WALDENSTROM at the annual meeting of the Swedish Society 
for internal medicine on Dec. 4th 1938. A summary of the chief clinical 
data of importance for the diagnosis of these two cases, and of five cases 
in the literature, was given in a paper read at the meeting of the Swedish 
medical Association in Nov. 1939, published in Nordisk Medicin in 1940 
(Swedish). 


Anatomical Picture 


In 1921 CEELEN described the anatomical changes found in two cases 
showing extensive hemosiderosis of the lungs. He thinks that they belong 
to a special group and quotes ViRCHOW as the first (and only) author, w ho 
had previously described similar changes. 

VircHows description (1851) is translated literally »... another rare 
condition that I have been able to observe, sometimes in adults, each time 
in young girls. It certainly belongs to the so-called brown induration that 
was described by me. There is found no heart disease however, and there 
are no signs of any deranged circulation (Zirkulationshindernis). In spite 
of this, there isa great acc umulation of brownish pigment in the lungs, and 
this is chiefly loe ated in the cellular elements of the alveoli. These latter 


1 Submitted for publication on Dec. 22nd 1943. 
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are closely filled with inflammatory round cells and the tissue consequently 
feels infiltrated. The entrance of the air in the alveoli is hindered . . .» 

The anatomical lesion in the lungs was practically the same in both 
CEELENS cases. I shall only quote some data from the description of his 
cases (for illustrations see CEELENS work). 

First case: enormous fibrosis of the whole lung with accumulations of 
pigment cells and large amounts of iron pigment with slight lipoidosis in 
practically all alveoli. No carnification. Much iron pigment also in the 
connective tissue of the lung. Otherwise only hemosiderosis in the regional 
lymphglands. 

Second case: diffuse hemorrhagic pachymeningitis and liver cirrhosis, 
generalized enlargement of lymph nodes. Microscopical picture of lungs: 
considerable thickening of the alveolar walls and of the connective tissue. 
Enormous deposits of hemosiderin inside the alveoli and in their walls, 
also in the bronchi there may be seen cells containing hemosiderin, partly 
surrounded by round cell infiltrations. Scattered bronchopneumonic foci. 

In both cases, a severe disturbance in the pulmonary circulation with 
enormous hypertrophy and dilatation of the right ventricle. The condition 
of the left side offers no explanation. CEELEN does not believe in a disorder 
of the blood, nor in a cardiac or generalized vascular disorder. Probably 
a primary fault in the lungs. C. describes curious changes in the elastic 
tissue of the lung with muscular hypertrophy of the interalveolar tissue 
(beautiful pictures). 

MontTALpo (1938) compares his case with the Marchiafava-Micheli 
syndrome and calls it hemolytic anemia with pulmonary hemosiderosis. 
He gives a very thorough anatomical description and analysis, with many 
excellent illustrations, and points out, that the mechanism is probably 
very complex. 

ANSPACH (1939) publishes his observation chiefly to show »that hemo- 
siderin may be a roentgenological problem». His case suffered from coeliac 
disease. He discusses the similarity of the roentgen picture to silicosis, and 
gives a description of the postmortem findings. 

GELLERSTEDT (Case II of this paper). Macroscopically: Heart: slightly 
enlarged, no endocarditis, valves normal. Slight chronic dilatation of the 
left ventricle, but no hypertrophy. Right ventricle dilated, muscular 
wall hardly thickened. Lungs: the lungs are very voluminous and com- 
pact as in severe hepatization. On section homogenous with a dark red 
surface. Iron reaction strongly positive. Spleen somewhat enlarged (170 gr). 

Microscopically: Heart: signs of subchronic inflammatory myocarditis 
(foci with obvious but slight infiltration by lymphocytes and polynuclear 
cells) otherwise normal. 

Lungs: identically the same picture as has been described by CEELEN. 
Enormous masses of hemosiderin, chiefly inside the pigment cells but also 
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free as granules in the alveoli. Most alveoli are filled with these pigment 
cells but they also contain erythrocytes. Some alveoli are only filled with 
blood, that seems to have entered recently. No carnification. 

The picture of the lungs is principally identical with the picture in 
chronic stasis, but the intensity of the changes shown here surpasses what 
is usually seen. 

Hilar lymph glands contain hemosiderin. No hemosiderosis of any 
other organ. 


Before discussing the problem of etiology I shall give an account of the 
clinical picture in my two cases. 


Case Histories 


Case TI. Girl born in 1922. Admitted to the Medical Clinic, University Hospital, 
Upsala, on August 2nd 1938 with signs of anemia. 

Family history. Mother tired, pale. On Nov. 14th 1939 hgb. 70%, ery 3.8 mill. 
Serum iron 20 y%, on Dec. 19th hgb 65 %, ery 4.1 mill. Serum iron 25 y%. Icterus index 
(Meulengracht) 2. Two sisters: normal blood values, normal serum iron. Two brothers 11 
and 9 years. The former has hgb 80 %, 8.1. 45 y®%. The younger 85 %, 8.1. 50 y%. 

Previous history. 10 years ago tuberculous glands in the neck. After surgical treatment 
complete cure. No roentgen examination of the lungs at that time. Present malady. In 
the last days of June 1938, she felt very tired and dyspnoic on exertions. She got pale 
and felt pains in her back. Edema of the ankles for some months. No constipation. 
Menstruation normal. (Menarche with 13 years.) Good state of nutrition. Since the last 
days of July, some coughing and slight fever. Status on Aug. 2nd 1938: very pale. Slight 
edema of the ankles. No urobilinuria. Weight 69.4 kg. Heart, lungs on physical examina- 
tion nothing abnormal. Ecg. normal. Hemoglobin 40 %, red cells 2.3 mill. Index 0.9. 
Leucocytes 8.400. Differential count normal (Eo 1 %). Platelets 480,000. Icterus index 
(Meulengracht) 8. Sedimentation 37 mm/hour. On Aug. 4th fract. test meal: No NCI after 
caffeine (no histamine). Therapy with ferrous lactate was instituted on Aug. 3rd. On 
Aug. 6th she showed 68 °/ 5 reticulocytes. On the 8th 172 °/o, on the 9th 280 °/o, on the 
11th hemoglobin 70 %, and red cells 3.8 mill. Reticulocytes 76 9/9). On Aug. 5th her icterus 
index was 3. All the time in the hospital she was afebrile. Her sedimentation rate decreased 
from 37 to 5 mm/hour. The Pirquet reaction was positive. Roentgen picture of the lungs 
see later. Roentgen of the oesophagus (see WALDENSTROM and KJELLBERG) showed 
very slights signs possibly indicating an early sideropenic dysphagia (Plummer-Vinson). 
Her blood values were then hgb 71 %, erythrocytes 3.76 mill, platelets 420,000. 

Re-examined on Nov. 21st. Hemoglobin 93 %, 4.1 mill. red cells. Serum iron 54 y%- 
Osmotic resistance normal. Icterus index 2, 352,000 platelets. Has taken ferrous lactate 
1 gm thrice daily. On March 13th 1939 hgb 85 %, Ery 4.4 mill. 

Readmitted on Oct. 6th 1939. Patient felt quite well during the first months after 
she left hospital. Has been able to work as usual. In Jan. operated upon for otitis; in 
March, appendicectomy (for diffuse abdominal symptoms), no appendicitis. Since the 
beginning of October, the patient has felt tired and dyspnoic. There has been some cough- 
ing, especially in the morning. Usually no expectorate, but on two days she has brought 
up some coagulated blood mixed with mucus. No epistaxis. She has felt somewhat febrile 
during the last days and has observed increasing edema of the ankles. 
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Status on Oct. 6th. Very strongly built (73.5 kg). No dyspnoea no cyanosis. Slightly 
pale. No fever. 8.R. 20 mm/hour. Breathing 20/min. Heart nothing abnormal. Blood 
pressure 135/95. Lungs nothing of importance on physical examination. Vital capacity 
(average) 2.45 litres. Liver and spleen not palpable. Nervous system nothing abnormal. 
Urobilinuria. Blood: hemoglobin 70 %, red cells 3.83 mill., differential count normal, 
reticulocytes 12 °/9, platelets 346,000. Osmotic resistance normal. Icterus index 5. */,: 
Serum iron 407%; 7/19: 40 y%} 13/19: 35 y%. The urobilinuria remained practically constant 
during her stay in the hospital. The values for the reticulocytes were slightly elevated 
(maximum 26 °/9). Her blood values spontaneously increased and her hemoglobin was 
85 %, red cells 4.9 mill., when she was dismissed on Nov. 5th (no iron therapy). S8.R. 
9 mm/hour. Low values for hydrochloric acid after caffeine, after 0.5 mg histamine 100 
free HCl. 

After Christmas 1939 a new period with cough and dyspnoea. Has had a slight hemo- 
ptysis. Fever (max. 39°) (III. or IV. attack). Was given iron in the beginning of Jan. 
The reticulocytes rose from 22°/o) to 70, 110, 72, 32, 76 °/o9. In Febr. 1940 similar period 
(IV.) with some small hemoptysis and acute abdominal pain on the right side irradiating 
into the back. Sputum: no cells containing iron pigment. No tubercle bacilli directly or in 
Hohn culture. Readmitted on Febr. 28th. No anemia. Hgb 80 %, 4.0 mill. Ret. 8 ° 0. 
Roentgen picture as before. A lymph gland in the neck was excised. Microscopical exam- 
ination showed atypical tuberculosis with a structure resembling lymphogranuloma 
benignum (Schaumann). 

In the summer and autumn of 1940 the patient did not take any iron. She has not 
noticed any fissures in the corners of the mouth before beginning of October. Then tired 
and dyspnoic; fever (max. 39.3° C). Fluor vaginalis. Cephalalgia. 

Status on Oct. 13th. Pale. Small fissures in the corners of the mouth. Lungs nothing 
decidedly abnormal. Urobilinuria. Icterus index 11, Hgb 50 %, Ery 3.1 mill. C.i. 0.s. 
Leucoc. 5600. N. 72 %, Eo 3 %, Baso 0.5 %, L. 12.5 %, Mono 13 %%. Reticulocytes 77 ° oo. 
Platelets 340,000. Serum iron 20 y%, °°/,, 25 y%. Spleen hardly enlarged (Roentgen). 
Afebrile. With iron (ferrous lactate) quick regeneration. On Dec. 16th Hgb 75 %, Ery 
4.3 mill. 30mm; 15 mm; !%/,,: 8 mm. Picture of the lungs: see special dis- 
cussion. 

Readmitted on April 10th 1941. Patient has been working all the time. Tired and 
dyspnoic during the last fortnight. In the afternoon of April 9th severely dyspnoic, 
somnolent, does not answer. Much coughing, without expectorate. Rigor but temp. only 
37.8. On admittance, acutely ill, severely dyspnoic and cyanotic. Blood pressure 130/80 
mm. Hgb 55%, Ery 3.1 mill. Leucocytes 30,800 (polymorphonuclear 27400). Meulen- 
gracht 11. Serum iron 45 y%. Exitus after a few hours. Roentgen of the lungs see Figs. 
1—4, 


Clinical diagnosis: Hemosiderosis pulm. +- Bronchopneumoniae? 


Summary of Roentgen Findings from the Lungs in Case I 


Aug. 2nd, 1938: See Fig. 1 & 2. Diffuse mottling on both sides with 
very small opacities. (Special picture of left base is seen in Fig. 2.) The 
borders of the heart are not clearly defined against the lung. Fig. 2 is 
taken with patient lying on her right side. The left basis has cleared 
up considerably. The very fine smoky infiltrations are clearly seen. 

Aug. 10th, 1938: See Fig. 3. Considerable improvement during the 
week. Vascular picture now normal. The borders of the heart are clearly 
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Fig. 2. Fig. 4. 
Figs. 1 & 2. Case I. Aug. 2nd 1938. Fig. 3. Case I. Aug. 10th, 1938. 
Fig. 4. Case I. Oct. 5th, 1939. 


seen. Sept. 9th, 1938: No change. March 14, 1939: No change, except a 
paratracheal shadow on the right side. Oct. 5th, 1939: See Fig. 4. Bilateral 
opacities caused chiefly by infiltrations but also by basal atelectases. The 
latter clear up when the patient is placed in a suitable position. Oct. 12th, 
1939: The picture has cleared up decidedly. The pulsations and the form 
of the heart are normal. Paratracheal shadow above the right hilum as 
before. Nov. 2nd and 14th, 1939: Picture unchanged. Jan. 13th, 1940: 
The basal process has cleared up but residues are still to be seen. Febr. 


Fig. 1. Fig. 3. 
; 
a 
| 
| a 


JAN WALDENSTROM 


Fig. 5. Case Il. Sept. 16th, 1937. Fig. 7. Case II. Febr. 23rd, 1938. 
Fig. 6. Case II. Febr. 12th, 1938. Fig. 8. Case II. Oct. 15th, 1938. 


(See page 156.) 


3rd, Nov. 13th and 29th, 1940: Picture unchanged. April 10th, 1941: 
Both lungs show dense opacities, very massive basally especially on the 
left side. 


The patient died on April 12th, 1941, with signs of suffocation. 
The case was a girl who at the age of 16 showed signs of anemia mostly 


resembling a chlorosis (low colour index, low serum iron, good effect of 
iron therapy) but showing also signs of hemolysis (increased bilirubin of 


154 
Fig. 7 
ig. é. 
Fig. 5. 

ag 
Bite 
% 
7 
3 
4 ote t 
7 
. 
Fig. 6. Fig. 8. 
BO | 


HEMOSIDEROSIS PULMONUM 155 


the blood, urobilinuria) and hyperregeneration (reticulocytosis and pos- 
sibly thrombocytosis). Slight fever and a persistent cough caused a 
roentgen examination of the lungs to be taken. Diffuse opacities on both 
sides. Later several attacks (at least four) with abdominal pains, increasing 
dyspnoe and anemia accompanied by an increase in the pulmonary infil- 
trations and slight hemoptyses. Exitus during such an attack with the 
signs of suffocation. The clinical diagnosis was hemosiderosis pulmonum 
and the post mortem showed that the lungs were the site of a diffuse, 
severe hemosiderotic induration (see Belfrage). 


Case II. Boy, born in 1923. Admitted to the Medical Clinic on Sept. 14th 1937 
with the diagnosis: secondary anemia. 

Family history. Father, mother and two brothers feel quite healthy. The mother 
shows signs of an iron deficiency anemia. 

Previous history of no importance. In 1936 roentgen picture of the lungs was normal. 
Present malady. In July 1937 it was observed that he was very pale. No coughing. During 
the autumn he worked as usual, but when he came back to school, the teacher observed, 
that he was very pale and took him to the hospital. 

Admitted to the Medical Clinic of the University on Aug. 2nd 1937. Status: very pale. 
No cyanosis. No dyspnoea. No signs of edema. From the lungs nothing pathological. No 
albuminuria. No urobilinuria. Hemoglobin 32 %, red cells 2.11 mill., colour index 0.76. 
Leucocytes 4800. Neutrophiles 65 %, eosinophiles 1.5 %, basophiles 1 %, lymphocytes 
25.5 %, monocytes 6 %. Reticulocytes 18 °/o. Platelets 368,000. Osmotic hemolysis 
().48—0.34 &% NaCl. Icterus index (Meulengracht) 4. Fractional test meal: free HCl 44 
after caffeine. Wassermann and Meinicke neg. Roentgen of the lungs showed the same 
picture as in Febr. 1936 but with some opacity in the neighbourhood of the right hilum. 
He had no fever, and the sedimentation reaction was normal. He increased in weight 
2.6 kg in a fortnight. Treated with ferrum reductum 0.5 x 3. On Oct. Ist hemoglobin 
63 %, red cells 5 mill. C.i. 0.63. He was then dismissed with ferrous lactate 0.5 x 3. 

On Jan. 11th 1938 he was readmitted. The first time at home he had been quite 
well, but the last week before admittance he had suffered from a chronic cough and 
sometimes brought up some bloodtinged sputum. Some days before admittance patient 
got sudden pains in the epigastrium, chiefly on coughing. No pains in connection with deep 
breathing. On Febr. 10th, when the patient tried to get out of bed, he felt quite dizzy. 
He went to school as usual, but came to the hospital on the following day, because of in- 
creasing dyspnoe 

Status on Febr. 11th 1938. Seems very tired. Extremely pale. Cyanotic with dyspnoea. 
No edema. Temperature 37.9. Pulse 100/min. Breathing 32/min. Blood pressure 95/65. 
Lungs: nothing abnormal. Liver and spleen not palpable. Hgb 50 %, Ery 3.38 mill., C.i. 
0.7. Leucocytes 4,900. Diff. count normal. Platelets 253,000. Reticulocytes 48 °/o9. Icterus 
index (Meulengracht) 10. The urine contained protein, urobilin, and urobilinogen. Roent- 
gen of lungs and spleen: see special discussion. The spleen was somewhat enlarged, reaching 
about one centimetre below the arcus. In the sputum there were not found any tubercle 
bacilli on repeated examinations. The condition was afebrile. The 8.R. went down to 
norma! values from the initial value of 26 mm/hour. The patient was treated with ferr. 
lact. 1 gr. x 3 daily, and his condition rapidly improved. Electrocardiogram normal. 
In Febr. Meulengracht 5. He was dismissed on March 7th. His pulmonary status was 
unchanged. Blood values: Hgb 77 %, erythrocytes 4.1 mill. Index 0.95. White cells 7,500. 
Diff.count normal. After ferr. red. regularly at home Hgb 70 %, Ery 3.72 mill. on Aug. 
19th. 
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Readmitted on Oct. 14th 1938. About a month ago he stopped his iron medication. 
Three weeks ago he started coughing, this time practically without any expectoration. 
No hemoptysis. He has not had any pains in the chest. Somewhat dyspnoic on exertion, 
with increasing pallor and weakness. His general status was poor. Extremely pale and 
slightly cyanotic. No visible dyspnoea. No edema. Temperature 37.1. Pulse 120/min. 
Breathing 16/min. 8.R. 16 mm/hour. Status: no urobilinuria. Hgb 51 %, Ery 3.76 mill., 
C.i. 0.8. Leucocytes 8,500. Diff. count. normal. Platelets 292,000. Retic ulocytes sy i Pe 
The roentgen picture of the lungs was unchanged. Patient was treated with ferr.reductum 
1 gr. x 4. On Oct. 10th sternal puncture: nothing important. On Oct. 20th decidedly 
worse with increasing dyspnoea. Hgb 50 %» Ery 3.9 mill. C.i. 0.8. Platelets 399,000. 
Reticulocytes 45 °/ oo. On the following days increasing dyspnoea with respiration 7 5/min. 
and great restlessness. He died suddenly in the night of Oct. 20th with increasing cyanosis. 

The result of the postmortem examination gave the clue to the clinical picture. It 
has been published by GeLLerstepr. For a description of the anatomical findings the 
reader should study his work (see abstract in the discussion of the anatomical changes). 


Summary of Roentgen Findings from the Lungs in Case II 


Febr. 12th, 1936: Hilar shadows increased. No signs of active paren- 
chymal processes. Sept. 16th, 1937: See Fig. 5. There is a somewhat 
increased design in the lung parenchyma of uncharacteristic type. Febr. 
12th, 1938: See Fi ig. 6. In both lungs wide-spread infiltrations of reticular 
design. The vessels are not so clearly visible as would have been the case 
in pulmonary stasis. Febr. 23rd, 1938: See Fig. 7. The infiltrations have 
cleared up considerably, especially on the right side. The borders of the 
heart are much clearer on the left side. This corresponds to a clinical 
improvement. March 7th, 1938: Since last time the infiltrations seem to 
have increased somewhat. April 5th, 1938: Picture unchanged. Aug. 19th, 
1938: Picture unchanged. Possibly some increase of the granulation bas- 
ally. Oct. 15th, 1938: See Fig. 8. The picture is practically unchanged 
since April and August., The reticular design is very marked. Diffuse 
opacities on both sides. 

The case was a boy of fourteen, who was admitted for severe, hypo- 
chromic iron-sensitive anemia. Roentgen of the lungs at this time showed 
nothing decidedly pathological. The anemia later relapsed, the patient 
had a cough, epigastrial pain and brought up blood-tinged sputum. 
Roentgen of the lungs showed diffuse wide-spread infiltrations on both 
sides of obscure origin. There was some reticulocytosis, an increased icterus 
index and urobilinuria. The patient died w ith signs of suffocation in a 
third attack. The postmortem gave the explanation of the pulmonary 
process. 


Clinical Picture 


Before discussing the different symptoms and their relation to other 
maladies I shall give a table of the clinical data of special importance from 
the cases published in the literature. 
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Ex- 


Meu- | Uro- | Re- 
Year Author Age Sex Ery Hgb C.i culo- len- bilin- Fever) ,P°° Co- lap- 
years Mill.; % cytes tora- | lies 
gracht) uria ses 
00 tion 
1921 | I... M -- — - -  hem- 
orrh. 
St 25 | 0.7 4 + 
1938 | . . 13/4 1.6 22 | 0.7 + none none 2 
3.5 60 0.8 |inerea- 
sed 
2.1 20 | 0.5 
1939 | Watpenstrbm 15 W)| 238 40 09 — + subfe- slight + 
brile hem- 
orrh. 
4.1 93 
3.7 60 0.8 77 ll 
3.1 50) 0.8 10 | + 5 
4.3 75 
1939 | WaLDENSTROM 14 M/ 2.1 32 | 0.75 18 4 | — | subfe- slight) + 
| brile hem- 
orrh. 
3.4; 50 0.7 48 10 5 
. 19389 ANSPACH.. . 20 0.6 hem- + 3 
orrh. 
30 
80 — 
1941 | Guanzmann. . 11 |W) 2.6 36 | 0.7 16 + 4 | 


All cases belonging to this group had the anatomical diagnosis hemo- 
siderosis pulmonum. The only case with ante-mortem diagnosis was my 
own Case I. 

A glance at the table shows, that the patients are either children or 
adolescents (= 15 years). The hematological data: low colour index in all 

cases, low serum iron, epithelial symptoms and family history of iron 
deficiency in my own cases and above all the excellent effect of iron 
treatment of the anemia seems to be pretty good evidence that a state of 
iron deficiency (sideropenia) is present. ANSPACHS case primarily suffered 
from celiac disease and this is one of the maladies that are known to 
cause an iron deficiency. 

If it were true, that these symptoms have something to do with 
idiopathic hypochromic anemia as was assumed by WALDENSTROM in 
1938, and especially the juvenile form previously called chlorosis, we 
ought to be able to find similar cases published as instances of chlorosis. 
The literature about this malady in later years has been very scarce, and 
the authors do not seem to have thought it necessary to make roentgen 
pictures of the lungs. With regard to the paucity of such investigations the 
fact seems quite remarkable, that there are two cases published, that might 
possibly belong to this group. 
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In 1933 Fixo described a boy born in 1912 with relapsing hypochromic 
anemia, appearing at puberty and combined with hypogenitalism. He 
suffered from coughing and had a slightly blood-tinged sputum. Was 
sent to a sanatorium. After a year he again got very pale and tired, he 
was not able to do any work, had severe coughing and the sputum was 

red. From the internal organs nothing of interest. “Spleen palpable. Hgb 
22 %, Ery 2.44 mill. C.i. 0.45. Leucocytes 6,200. No blood in the stools. 
»Skiaskopischer Lungenbefund normal». Temperature subfebrile. Treated 
with ferr.red. The condition of the patient remained quite satisfactory 
for about a year and a half. Then very pale again. Not able to work, 
dyspnoic. Readmitted to the Clinic. Internal organs normal. Hgb 12 °, 

Ery 1.46 mill., C.i. 0.41. Leucocytes 3,350. Bilirubin 0.45. »Das Lungenfeld 
im ganzen U mfang hell». Urobilinogen feebly positive. After ¢ affeine free 
HCl max. 78. Iron therapy very good result. On Febr. 16th 1932 Hgb 67%. 

Wirts has published a somewhat similar case among his instances of 
male chlorosis (Prof. Wirts has kindly tried to find the original roentgen 
plate, but it had already been destroyed). 

With the aid of the characteristic case histories it does not seem 
impossible to sketch a clinical picture that allows to make the diagnosis 
poe pulmonum with a very high degree of probability (see the 

ase history of Case I). From what we know the affection seems to be only 
reat in children and young persons and has a great tendency to relapse 
after treatment. The subjective symptoms are breathlessness and cough- 
ing, sometimes with a bloodtinged sputum or small coagula. Colicky pain 
in the abdomen is often found. The haematological examination shows an 
anemia, in the untreated case of the hypochromic type. After iron ad- 
ministration the anemia has a tendency to be orthochromic. There may 
be seen relapses. The serum iron was low in one of my cases and there may 
be found epithelial symptoms possibly indicating sideropenia. There are 
however at the same time certain signs indicating increased hemolysis 
(slight hvperbilirubinemia and urobilinuria), with increased reticulocyte 
counts. The number of the platelets may be increased, possibly as a result 
of increased blood regeneration. The osmotic resistance of the red blood 
cells is normal. The white blood count is usually normal even if leucopenia 
has been noted (GLANZMANN). A final leucocytosis was seen in my own 
Case I. 

I have been in a position to examine the sputum from a case with 
recent bleedings. It did not contain any hemosiderin. Socalled Herzfehler- 
zellen ought to be especially looked for as their presence must be very 
much in favour of the diagnosis. In one of my cases however I was unable 
to find such cells. 

The final diagnosis is always made from the roentgen picture, which 
shows diffuse infiltrations symmetrically situated in both lungs. There 
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are sometimes seen more extensive infiltrations obviously caused by 
atelectases. 


Discussion of Pathogenesis 


It is not easy to say, why these patients suffering from juvenile sidero- 
penia (»chlorosis») should get such extensive haemorrhages into the lungs. 
The condition is obviously not caused by thrombopenia. It may be re- 
membered that the old authors have regarded nose bleedings as an im- 
portant symptom of chlorosis. Many haematologists would perhaps be 
inclined to regard an epistaxis rather as a cause of the anemia just as 
profuse menstrual bleedings have been looked upon as a cause of »essential» 
hypochromic anemia in the adult. HEILMEYER however points out, that 
he has seen several instances in which the increased tendency to bleed 
from the mucous membranes is caused by an iron deficiency anemia and 
healed with iron. It does not seem improbable that a similar tendency to 
bleed may also be present in the lungs, but only continued research 
will enable us to answer this question (cf. the haemorrhagic coryza of 
CEELEN’S Case I). It has not been proved, that iron medication alone 
might favourably influence this tendency to pulmonary bleedings as the 
ultimate outcome in my cases was bad. 

The most probable mechanisms at work have been ably discussed 
by Wattuarb. This author points out, that there is primarily a dis- 
turbance of pulmonary circulation. This gives rise to bleedings per dia- 
pedesin. He believes in primitive changes in the elastic tissue in the lung 
as was first described by CEELEN but rejects the speculations about a 
primary myocardial failure. As a matter of fact there are no clinical data 
indicating chronic heart disease. 

At this stage three questions of some importance will be discussed. 

1) Is the process in the lungs the cause of the anemia? This does not 
seem probable for the following reasons. 

The boy had a nearly normal lung picture when he was admitted 
to the Medical Clinic for the first time in spite of severe anemia. There 
were no signs in the blood indicating increased hemolysis. Clinically he 
was regarded as an uncomplicated severe iron deficiency anemia at this 
time. 

2) May the type of the anemia present in these patients be explained 
as caused by the pulmonary bleedings? It is obvious that there is present 
both a picture of socalled hemolytic anemia (high blood bilirubin, reticulo- 
cytosis, urobilinuria) indicating an increased destruction of red cells and 
a typical iron deficiency anemia. It is not the picture found in post- 
hemorrhagic anemia. That the anemia may not be compared with the 
anemia after external blood loss is shown by the fact, that the serum 
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bilirubin is high. This disintegration product of hemoglobin is thus able to 
enter the blood stream. When hemoglobin is simply lost the serum bili- 
rubin naturally tends to be low. Such states do not per se lead to an iron 
deficiency as no iron is lost from the organism, even if hemosiderosis of 
liver and spleen may be a prominent anatomical finding (cf. cases with 
severe hemolytic anemia). 

3) Is the cause of death to be found in the anemia? In the boy’s case 
there was no change in the blood values from Oct. 14th to Oct. 20th. 
In spite of this there was progressive dyspnoe and the boy seemingly 
died from suffocation. 


Differential diagnosis of Roentgen Picture 


The differential diagnosis of the roentgen picture of the lungs is 
certainly not easy as there may be many causes of such widespread 
infiltrations on both sides. The most important of these is probably 
lymphogranuloma benignum and the cases collected under the title 
chronic miliary tuberculosis. At present it seems pretty certain, that the 
differential diagnosis between these two disturbances is practically 
impossible roentgenologically and as a matter of fact it is probable, that 
many of these cases with socalled chronic miliary tuberculosis are really 
instances of Morbus Besnier-Boeck-Schaumann. The roentgen picture 
has been thoroughly analyzed in the monograph by Hoye and VaizeEy. 
(See also GRAVESEN.) 

In my cases this diagnosis is made less probable however as the other 
clinical data are not characteristic. In Case I the result of a microscopical 
examination of an excised lymph gland made the diagnosis lympho- 
granuloma benignum also of the lungs seem possible. Because of the entire 
clinical picture above all with the rapid changes in the status and the 
changing anemia the clinical diagnosis was hemosiderosis and the micro- 
scopical examination of the lungs did not disclose any sign of lympho- 
granuloma benignum. 

A pulmonary congestion naturally produces a picture that may 
simulate hemosiderosis pulmonum (ZDANSKY, SYLLA, DUKEN). As a 
matter of fact the hemosiderosis may be regarded as an instance of intense 
peripheral congestion. Pictures of the heart however did not indicate any 
cardial cause of the congestion in my cases. It should be noted that the 
vessels are not clearly seen in the films as in stasis. 

From many points of view the condition may simulate secondary 
neoplastic changes in the socalled miliary form. Such cases are certainly 
very rare and it is usually said that tumor shadows vary very much in 
size and usually leave the apices free. These signs however are not very 
reliable. The entire clinical picture excludes this diagnosis. 
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Much more difficult is the exclusion of pneumonoconiosis and the pic- 
ture seen in this malady may be practically impossible to distinguish from 
hemosiderosis pulmonum. A history of exposure to dust is naturally of 
great importance, but a negative history in this respect is more difficult 
to evaluate. In later years we have in the Medical Clinic seen several 
instances of scattered infiltrations in the lungs very much resembling 
pneumonoconiosis. Even if the occupation of the patient does not expose 
him to silica dust it is always difficult to exclude pneumonoconiosis with 
absolute certainty. It is possible that at least two of these persons are 
really instances of slight hemosiderosis. 

The very rare maladies: miliary actinomycosis and blastomycosis need 
hardly be discussed. Periarteriitis nodosa may sometimes cause miliary 
shadows. Among our 15 cases from later years none has showed a pul- 
monary picture that may be mixed up with hemosiderosis. 

It seems as if some types of xanthomatosis might possibly give a 
similar picture even if the opacities are more stippled. Also a miliary 
amyloidosis ought to be taken into account. The last-mentioned condi- 
tions however are exquisitely chronic. There are cases of purpura with 
intra-pulmonary bleedings, where miliary opacities arise suddenly but 
also disappear rapidly. A very interesting instance of this kind has been 
published by Pape in connection with a hemorrhagic cutaneous rash 
following the administration of quinine... The lung picture highly 
resembled hemosiderosis pulmonum. 

OBERNDORFER has published an instance of miliary carnification in 
the lung. The course was progressive without remissions but it otherwise 
somewhat resembled the picture seen in hemosiderosis pulmonum. 

In summarizing it may be said that the development of the pulmonary 
picture with improvements and relapses is more characteristic than the 
picture at a definite stage. Only a connection with the clinical course and 
the hematological analysis will make the correct interpretation of the 
roentgen picture possible. 


I wish to thank Professor Huco LAvurett for much valuable help 
with the interpretation of the Réntgen pictures. 


SUMMARY 


Two cases with the typical picture of hemosiderosis pulmonum are described. In one 
of them the diagnosis was made ante mortem. It is pointed out that the clinical and roent- 
genological picture is so characteristic that the malady ought to be recognized as a clinical 
entity. 

The mechanism of the bleedings and the anemia is discussed. The differential dia- 
gnosis of the Roentgen picture is treated at some length. 
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ZUSAMMENFASSUNG 


Zwei Fille mit dem typischen Bilde der Lungenhimosiderose werden beschrieben. 
In dem einen war es méglich eine klinische Diagnose zu stellen. Es wird hervorgehoben, 
dass das klinische und réntgenologische Bild derart charakteristisch ist, dass die Krank- 
heit als klinisches Bild erkannt werden sollte. 

Der Mechanismus der Blutungen und der Anaimie wird diskutiert. Die Differential- 
diagnose des Réntgenbildes wird etwas ausfiihrlicher behandelt. 


RESUME 


Description de deux cas présentant l’image typique de l’hémosidérose pulmonaire. 
Dans l'un il fut possible de poser un diagnostic clinique. L’auteur souligne que l'image 
clinique et radiologique est si caractéristique qu’on devrait reconnaitre comme une 
entité le tableau clinique de l’affection. 

Discussion portant sur le mécanisme des hémorragies et de l’anémie. Le diagnostic 
différentiel de image radiologique fait l’objet d’un exposé un peu plus étendu. 
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